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il*TRODUCT*ION, 



. AS i)erfccti(m i$ aeldoto^ it erer, attiUiied in matters, of, adenoe, 
iihere is 3tiU a chance f(^ piproTeineat. And, as reaaqai vizier the 
hand of refinement, acquires new powers, so almost •eTaryKScience for 
a centnr|>past has acquired Aew beauties,.ezf;ep^ that of Arithmetick, 
which has remained lUmoat stationary*, ^£ren, in oar standard workSi 
we find the Rnles completely Arbitrary, without a single reason giren, 
why they should produce their results. Thus, a science which may 
properly be considered &i the greatest work of human wisdom, has 
been left shrouded in mysten:. . Those who have written on the sub- 



ject, have left the principle9iof ithe rules unexplained, as if they were 
beyond the reach of human inrestigation, or beneath the dignity of 
scientiflck research*, ,fhe ol^lKrt of the author, in this treatise, is to , 
disperse the gloom^ &nd repr^ent the science in its tru^ lighb freed / 
from, hll its obscuritr. In th^ work, the principles of eeeh rule wiU 
be found illustrated by plain d^i^ustrations; a thing thit is norel ia 
the science of Arithmetick,' Tet, ii^ the opinion of the author, it is the 
true and duly mode by whien the, prii^iplee of the seiehde can be com- 
municated or studied to adTantage, It ise hardly possible for the stu- 
dent to retain arbitrary rules: worm are aooa forgotten, while tune 
is scarcelY sufficient to efface puxcaruB from the memory. 

▲frer the Ex^mplies giren under each rule, it'was thought l^ lo 
vnasx a list of questions and answers for the benefit of teachers and 
sCUdM^ts, illustrating more fully the principles of the rules and the ^ 
operations of the work. These are calculated to brighten the facul- 
ties of the student, and leare a lasting impression on me mind. This 
method of instructing by questions and answers, is considered by many 
^ be 80 important, that some of the best institutions in the TTiuoii ore 
now conducted solely on this plan. . • ^ s} 

The author has dwelt on the Simple Rules beyohd what is usnhl^ iQ * 
order to make the student thoroughly understand ^e principles of 
numbers ; the relation which these rules bear to e^h ^tl^r, and their 
practical application in business. He belier^ it will gener^y he tX* 
lowed by instructors, that most authors are ^deficient in these rules^ 
that the student passes to the more intricate parts, whUehe is yet igno" 
TiuU of the first rudiments oftke'sde^ef p the consequence i^, his ambi- 
tion is dampened; he can see no beauty iki a science in wluch obscu- 
rity is back of him, and iq^peUet^le'diitrkness before him. 
^Federitl money beiUg next in Simplicity to whole numbers, is intro* ) 
4need immediately af^r each of the Simple Rules. This arrangement 
-^1 bie of great service to him who. has but little time or opportimity 
ib devote to the science; since an accurate knowledge of these ruka 



J 



I 



4 iHTROPtibTioir. 

and that Cmrency, will enable Kim to tr^saet Correctly (nost of the 
business of life. The teacher will discover that ih this work, the la? 
hour of the student is ^eatly abridged in acquiring a knowledge of the 
Reduction of Currencies; for. on insjpection. it will be found fhatmanx 
have given nearly or quite miuy bules to perform what is 
raced in two. Most authors ^ave giyen several different 
casting Interest, which produce different results ; heithei; 
,the proper authority 9i mu* eotuts, nor deciding wh^ch rutb 

be followed by the student in practical busihess. The conser 

((ue^ee has been, that even bujpness men foUow as Jfioj^y di^isrent 
hiodie» of' cseting interest, as there are difierent rules in our boo^, the 
' resuh» of which are widely different ; but in this work the author bas 
otiiseffv^ a, strict c^dlierence to legal interest) quoting the decisions of 
oftf cQ(Bi't9. As Commission or Factgrage; Bi;okerage> Endurance, 
an^ likewise 9irrin§ and $ellingStocli;s, are depending upon the same 
^inaipiee' with Simple l^i^terest, they are placed under the samje run* 
miA^tiU^^ with deploiist|iitioi)s ^^ they severally occur, showing that 
thejf^ciples inrolved, are the sto^- ' 

The Ri^te of Three has, in this treatise^.been, so illujstrated by redo^ 
^m% ih» prii^ciples back to Multiplication dnd Division, as to reuc^er it 
jilnpos* ps sbnftQ as thjijse rules. 9ince tixe I>ouble Rule of Three; 
Fi^tollf^, Single ahd Dbiible Fejyiotrshi|),, Tf^^ ^^ Tret, Barter, Loss 
and^Hftint AUigatipn, JOiscount and An^Wties, belong strictly to the 
fSbxi^ Rule of Three, they are thereft)re placed unoer the runn^ig 
title ol'tiMi^ rule, and shown to depend ilpibn thesaipe principles, i^ 
thai thostudettt, when he utkderstands the one; may property be said^to*^ 
uitderstaind the whole; because he wiU at oqc^. perceive that h<eii3 ac« 
fiiianted with KH tlui pri&clples on which th.ey dlcpend. 
. In siwTt; an tiie rufes throtighout the work>tmI be found 4en^oii* 
stratQd, not merely by examples worked 6'ut, dignijBied with Uie nm^ 
of den^pnstratiotv?, bnt by plw reasons on numbers* 

THE AlTTaOK. 
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ARITHMETICK, 

Is the art ot scidnc^ which treatti of the nature mi proper* 
ties of numheis. Unity or unit 11 thfti by which eieery thing 
is called on^^ or th^ beginning of a nuvaber^ Aft integer^ or 
whole number^ is spm^ ^|ir<e (jjjyiAntily, as one, teo, fifteen, 
twenty, &c. ; so cajjed in oppipo^ition to fra^tipna, which are 
broken numbers, or parts of inieg^r? ; aa>. one-halC two-thirds* 
or three-ibvilhs. 

We Wve twQ.methodis Qjl^ expressing all numbeiS;^ the 
Arainfik and the Roman. Tiii| Arabick method is by tw char* 
acteTs or figures, nine of wnich are i^igaificant of value,, thp 
tenrk is insignificant; of of np Take. 

Ifotaiim ani Ihmenttion 0/ Nkmben^ 

Vb4 eh«ikcler» cmplovej in theAraUck method, aie ex* 
pressed ah^'writteii as fblfpws :-^ 



Unit, unity or one,' 1 


Six, 


6 


Two, » 


Seven, 


7 


Three, 3 


Eight, 


8 


Four, 4 


Nine, 


9 


Fii^ 5 


Andnciplker, 






These figures ar» also called ^Umts, from Ae Latin word 
iigiius, a finger. Th^ fint nina ngurea ara called signifi- 
can^ becai^e: each ffxptesses valu^ of its owu; the cipher is 
called insigmfiamili hmue^iftesMreaae^n* ^«hie of itsdUT, ye( 
it alters the valw$ of thiose at the left li«nd ; Ikus, the number. 
9, expresses nine, join a' 0« it becomes pinetji, 90. All num* 
bens may be esxpressed by the nepei^eii and diS^ent arrange* 
ment of these fi^res^ 

If OTB.— It ia about a tbonaend years since the' Arabick m^hod of 
Mfeati<»tnaikittQdiic«d iato EajBcpe^b^r the Arabs, wlMMi(>th^«BiBl>- 
Ijtshed tfaiHBselm ia As southom proviDces of Spakk Aitlioask tlMf 
itjurodnced ths Aisiiick aunkefat wvw and tib* priBcipl«s of AoMUks^ 
i9rE||WopekMAefirafQiidtlhso|^g^ th^ctefivedtMil' 
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NUMERATION TABLES.— (TaW* /.) , , 
SHHCCHc; NoTB.— The words at tbe head 
p S 2 § i &* of the table should be committed to 

memory ; they are applicable to oth- 
er nnmben as well as those in the 
taUe^ 







\i * 



■^J*^- 



Twenfjr-one. 

Thre^ hundred and Twen^-one. 
4' thousand 321. 

6 4 thousand 3 2 1 . . 
654 Thousand 32 I ^^ /^ 

7 Million 65 4 Thousq^ 3 12 1 . 

8 7 Million 6 5 4 ThoV^and 32 1. 

9 8 7 Million 6 5 4 Thousand 3 2 i. 

•I- '*. 

KoTB.— Large" number i^ frequent^ 
separated by periods, that they may intfe 
readily be expressed in woids. a 

The table already famished is soiBcieift 
for all practical porp^se^ bnt as g^rciaier^ 
numbers sometimes occur, "ve sabjoin the 
following 

TABLEHIWfc /Zf 

4 ■ ■ . 
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N1 ill ill gfl if 

. 9.6 7 6.3 6 4.8 6 6,4 9.ft.3 7 4 . 

* Plgfces ea^ressing the same signiilcant ralne. when standing fAam^ 
increase ia:a tenl$4a prcmortion when they art joined; thus in the 
jraaber 66| the. leftihand fs&x% expresses ten times mors Ihaa di# 
«|^.at.thexight| hatFhffi^the left hand figuraax^resaesgreatarsii^i 
ififiOfAt talna'thaa tha one at the right, the propocu^a is gr^star than 
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tA^Mi ikmkk Qk^ nambtx M» the.^ToporlMt i& &me^iiiN» iknt is, 
t^ Icift &9lld ilgufc f^re99es ainety tifn^ 9» omch «a th« mi^ M tlie 
rigitf ;^^<i '^■dw^ t|u^ l,«ft lumd fi^e QXjpresaes less sigaificant ralne 
than U|At lU the ri^ht, thje proportion is le3$ than tea-fold, thus ia the 
number -19, the left hand Sgwre expresses only one more chas that at 
tfaa right. 

s We BQnwaift wbdo muobera from ihe rigbt kftnd lo ihe 
leSk aa may b» aeoft tpoA tHe tabte^ ulretdy 0«vw : ^ desir 
mals wkicli lire poUa. of intejem, mnat be numeratea fcem Ike 
I^ lo die li^h^ as nay lie aeeii £roia ifae feUewic^ 

TA0EB. {TablUll) 
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98765432 1, 23456789 

V II l> !■■■»■ >y)"; <»| ' l /t. ■■■■!■■ ly ^ I 

fntigers^ Deeifnah^ 

h •" 

N0T8.— As integers increase in a ten-ibld pK^oriion eonnted from 
iiaita to the left, so deciid^lii dsprease in tlie same proportion counted 
ffom the left to the right: 

The comma (,} placed bet^eei;L whole nomhers and decimals, is 
CMiUtd satinAWDi orPMcmAh ponvtr-^he iSgores at the left of ^f sepa- 
ratrix are whple numbers, those at the right are decixnals. 
. ITameration is expressing in words what is written in figures ; thUL 
6G, when e:^ressed m words, reads, sixty-six; > 

Nota(^on IS writing in figures what is proposed in vords^ ihus, sixty* 
si^iJI wsords, is written in figures, 66. 

.. 'The Arabick method has an s4vantage Qver the Eoman» on aceoni^t 
ctf the tstiS^ expressing simple and local value. A figure stah^ing 



alone exj^esses simple yalne; thus. 3, simply expresses threft. but 
when we .write d(wn more than one figure, all except the righthand 
figure, have a: ideal value ; thus, in the number 4!I3| the &ft hand 
figme stands is^.tlie plaee (^ hundredls and "expresses fiMtr hundred, 
aecerding to the' taws of notation, and th^ nex^figHto at the r^ht, 
Inlands in the plaiee of tens, and fh^m its local placing ejipresses 90, 
^nd the next at tiie right, standi^ in the |3aoe of units, expresses^its 
simple Talue threfe. 
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KITMBRATIOir. 



T%e Roman Method if by letten ; thus, I expresses- oiifv 
V fire, X ten, L fifty, C onb hul^dred, D five hundred, M 
oae tbeusand. By the different arrftiigement and repetition 
of these seven letters, aU numWs may be expressed.^ These 
letters express only simple Taliia As often as the same let* 
ler is repeated, its yM^ is repeated; thus, X represents 
ten, and XX twenty, the left hand letter expressing no xtu^ 
ihaxi that at Uie right. If a letter expressing less value,' be 
placed after .jon'e, expressing greater value, the effect is addir 
tion ; thus, X( (represents eleven. But if tl)e letter expressing 
less value be spaced at the teft, the efteci is lubtraction, thus* 
IX represents ninei 



ti 



Notdtioii by Roman LtiUru 



I BepTctfeWs 


1 


^_^H^^ • 




IL 


« 


XV. 


IS 


IIL 


S 


XVL 


16 


IV. OT IIIL 


4 


XVIL 


I 


V. 


e 


XVIIL 


VL 


6 


XIX 


19 


VIL 


T 


XX 


^0 


VIIL 


? 


XXX. 


30 


IX. or VIl!L 


9 


XT* 


40 


X ' 


10 


L. 


50 


XL 


H 


LX 


60 


XIL 


13 


! LXX*' 


10 


XIIL 


13 \ LXXX 


80 


XIY. 


14 


xc. 


90 



CC. " 

cca 

CCCC. t 

n or io> 

DC. 

DCC. 

DCCCt 

DCCCC. 

M. or Cio.t 

Ma. 

MDO: 



IQO 
200 
300 
400 

ioo; 

700 

800 

9O0( 

1000 

tfl^O 

1600 



liipCCCiXXI. 183i 

* 10 is sometin^es used instead of D to represent five huii* 
dred, and every additional q placed at the right hand, mcreasei 
the number ten times, . ; « . 

t Cio is sometimes U4f^ to e^r^ss one thousand, and every 
C and placed at eac& end/ J:nerea$e» the numbcLr ten times^^ 
thus CiQ expresses one (hdusand, and CC|33 ^^ thousand. 

I If 0TB. — A line drawn ovfer a nynber increases it a thousand timeSi' 

thus, X expresses ten thousand, and XX twentjr thousand; 
' It may now be seen from the two«i^«thod$of notation, that every^ 
nimbcr. above anitj, is formed from the,.<^eatinual additiem of ani^' 
to itself; and it has msUj beetn.saiduto Kituri, in forming the 
human hand, fumished us with ^he 4rsi elements of calculation. . For, 
the simplest method of expressing 6ne, is a Singly line ( | ) whieh wst^ 
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posflinf to the Romm notatioD, 19 writtea |. whkh was for one fin- 

1 by tnrcc lincf, (1 | | ) mad 
exhaosts all the fingers oit one 
naturldly'be represented bj a new 
character, as Y, fonnedHt>]r the openini^ betwee^ the thtimb and fore- 
finger, then six would be b]r Yfi and so (m. t6 ^^n, which might be 
expressed b]r two V's, bit to express it in the leai^t room possible, they 
must be written together,*thas,X,fen. Thns th^ proceeded from 
the difieren: arrangement and repetition o( these characters 4o fifty, 
which they pyuod neceasatjr to represe|Lt }^y some new combination ot 
Jlnes. "■• •■ '- : '' , 

Proceedi^ on the sapposLtio^i of a quintuple scale, it would reqnire 
three lines, o^ -li new conibinafidn of tWo; ihey ihaturiaLUr concluded 
that it would J^ sufl|oientIy distinct if the two jinesToMed a right an- 
gle, thus L. Represents fiftjr ; accordingly one hundred was written Ci 
which, for the ease of writmg, wasUAenHr^ards rdiUided |5^and became 
O. From the* reasoning adyanced, fiVe hundred ^Wbuld req^te a new 
character, and as the nextxombinfltioa' mdst simple t& threib lines form- 
ing a triangt«s it was wi^tten'thAiSj /Si ^^^i the Greek il;'and one an» 
fie afterwards being rouBded off) it is ^aow represented by the Roman 
>. And on^thousaaSf "^i^Sdch was represented by t#0 JJfs, has since^ 
Jby means ofMitractioD, been represeated by fid. ^' ' ' ^ v >« 

To £iciiitajt6 Ihe progress of tKb' young student in writing 

numbers according to the Arabick notation, wh»re ciphers 

<ome between or after the 8ijg;mficant figureSi the foUowinf 

• table lis «Aneiedl' "- . ' '' ' » *' • 




ten- 
One hundred and ^p,t^ 
One tUbusa'xiS and one. 
Ten thousand and oO, 
iOQ thottsiiJid and U 
I Million 600 thousalid 500. 
1» Million 8(^ tho^nd 101. 
rOl IMiilion 9*ttL0U8and. 
006 MiUion 303 iboMsand 303 
Let the student he required to express in iJbords the folloyh 

ing sums: 79. 65. IO5, 1005, 1010» lOOJOO, 9846, 380i. 

64890. . ■ 
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Wfiit in fimnt ^ foilaming wumt: 

Serenty-bine, Biner^-sevefi^ 6tie hundred iiiiflo^ 0iie thAQp 
■and two ^uficTrcM^t^tne hu^^died tHeimBd diree* Imtidie^ 
ajnety-nifie thouMud ane hunJIf ed and n^isety-iuiie. 

Let tkie IstudeiU be rehired U i^eis in io&rd» tke foUthtiHg itfttjr 7 
iV, IX, XX, XC, CCX, Xa^yfMDd l-Vt DLX. DCC, QttL 

QnuHi&nii to he anstoered by the student 
HHtm.'-tt is the Intei'est 6f etety teadhet to IpulvaSfitie fais btj^ll^ M 
fast 83 jpossible, and to do thatt he^ most t^h thbroi^^ly. ^He ^otilj 
dtliss his Indents kud dUesfdon ti^em, at lelist te pfteli to dB)c6 ti d^, on 
the 'sUtts, tlie tules ana the principles on which they ate fonndisd f\EAi 
thfe ^mdent should make this his mtini--^cref to pkss cm iVom tuieto 
tvle, t^hile there renftihs any thiiig back ^hito tmcon^red. 

atflSlStlOKS ttiS JjmME|ATlOlt ANl) KOTAtlOH. 
"Wliat ii^ ArithmelME *} A. The art er>8oieBee Krhteh' tveats of ijbf 
iistiircfli&d propteitieriif fMKiihers. "^atis wiAiy or unit ? i||^ ^l^wt 
b|r wlucii cveiry tiung is •called one. ' What la «i intiwer ttr irbbte 
jirmnher 1 A. fieme etiti)re ^tMatityv as fi, 16, SKI, %c. ^ythjis «n in- 
teger so called 1 A. Ja oF|)!8Qition to fractidaa,as oiShhaXLi-wo^^kir^, 
££fw many methods have we of expressing numbers! A Two^ thtf 
Arabick ahd Homan. What is the Arabick mcfthod'J A. By ten 
eharactens or figures. &ow Hhany of them are significam ^f Vdihee f 
A. Nifeei tlK tei]Ak.is of no iriLuit. Can aU ftttmbfeirs be ^kjaressed by 
these ten characters 1 A. Yes. By i^horn was the ATf#pk notdcticai 
introdnoed into Europe! A. ^y the Arabs. How Ipnl; Since 1 A. 
About one thousandyears. Wher^ did they -dbtain ^ir knowledge %' 
A. From India. What are the words y the h^id of the nuinenttiim 
table in numerating nine figures'"! A. XMit^, fens, liiundreds, thoiK 
aandSy tens of thousands, hundreds of tiiousaids, mSillictes, tttis of mil-' 
lions, hundreds of millions. In what directioii are whole ixttmb<dft nn-' 
merated 1 A. From the right V the left. ^*'S6w are dj^ckaSfOs n^xaSt* 
ated 1 A. From the left to the right, lyhat'is k decimal t; A- So»e-~ 
thing less than a unit. What are the words madib tise ^fia ^uAMdeiH 
ting three figures in decimals!' A. 'Tenth piu^t$, liund'reSth pt^^' 
thousandth parts. In wh4t firos^tioa d^ igaretf incriSttse from the 
Tight to the left ! A. Teii*foliii ijirhen they ej^ess the sa|ae aignifidtet 
value. If Uie left hani jS^gnr6 *e:^esses {filter simple valtie than that 
at the right, what is "^ pttipdittim ! A. <)h*^t^ th^ teWold. If the 




tot woi^ what vah^. do d^s Arabic^ "clikuaicters en>re3s ? «A.. Sim- 

$%'^e^ ^tandi]^ aldbel 



pie and local. YVh^ vdIfielE|^h!'fi^'#z^e^^tanditigal<me1 A. 
^ Simple. Ilthei^.a ndmbet & aS^ressiflJIy^mor^ thanone figure, wftat 
value does^tlutt tit the right e^^ps ! %. '"'Qimps^ What do those at 
the left express ¥ A. liOoaL What is tHeKodnn method of notation! 
A. By seven letters. What are they! % I, % X,' L, C, D, M. 
What vaJiie do they express t A, Simple* "" * *^ 
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SIMPLE ADDITION, 

. Is koUeetmg Ud0 or more immitm of tlie same toioininatioii in <m« 
km. Tljie immm^ arising than the operaction of the work, is called 

RtJLE. 

L Write the ntunbors to b|,ti^e4LM,^«t uiita xnay stand imder 
units, tens under tens, hundreds tjntler1)[iindred% lee. end draw a 2in« 
under the whole. , . .... 

^ IL Then add the right hand colomn, ancl if the sdm iM less thaft; 
t^ write it directly ui^der the column added, if it exceed ten, yrxix^ 
down the right hand figure, and add the left hand figure or figures^ td 
the first figure of the next eolumn. Ohsenre the same rule in all the 
left hand colunms, setting down the whole amount of the last oolumii. 
'. Pmeor. Add the columns downwards, as you added upwards, end 
if the same amount is produeed, the work is presumed to be right 
. Two parallel lines ss denote equality ; thus, 6 and ds^ that is 6 and 
d ate eoual to 8. 

For tne sake pf brevitT, addition is often denoted ly ^e following 
vhancter-f , thus^ 3*f6 signifies the amount of 2 and 6, that is 9-f- 
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AdditkM Table — CoHti»%edt 
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KoTB. 1st. To acqure a facility in addijig) the stttdem should caret 
faXiy exaiiiine this table prerioos to his wori^^g sums, fie will 
thereby resider his task compar|ktively easy. 

Note. 2d. To test the studejiii's knowledge of the table, the teacher 
riioitld qaestion mm on the talHe^jOiceasional]}^ var^ng the order, and 
^ottetimes mei^tioii the last of the two nmnben to be added Am. 

FAMILIAR aUBSTIONS. 

' Nom The ttnd^t flhonkl jbe reqnired mentiMly to UMqrer4Mch of 
these Munsi direct^ after he has read the ^aestion. . 

1. John had 5 apples, and James gave him two more; how 
many had he after receiving the two mm James ? 

2. Peter ff&re 4 shillingB for &jgvpJxmiiBLr, and 2 shlUsogs for 
an Ensfliih {leader ; what did bpth coat him? 

3. William has 5 peaches and Ct^arfes 4 ; how many have 
they hotlvt How many .then do five pid four make? 

4. George Washington serViied as President 8 yeairs, and 
John A<)ams 4 years ; ^ow long diid they hoth Serve 1 

$. Jan^es IVlonroe served as Pmident of the Uttited States 
8 years, James Ma^sofi iB years^ and J. Q. Adams 4 yMirs; 
how. long did the three serve? HW many then do 8 alEid8 
and 4 make? .■ y 

1^ 6. Joseph paid 3 shillinffs for a slate, 5 shillings f^ir an 
aritiimeticK; aQ4 ^ shiljings for paper ;^ how mach did he 
payout^ s » 

7* Heuxy was two daiiSs tn learning addition, he l^ned 
subtraction in one, multipUcation in two, and division in 
three; iow. long was he; going -^wrer the four rodes? How 
many are two, on^t t^vo and threet * ' , 

^, Claries has 3 notes, one of€i]oIlars, one of S dollars 
and 1 of 4 dollars ; what is the amaunt of the three? 

9. A man bought 8 bushels of wheat for 12 dollars, and 
ei^ht bushels of <}orn for 6 dollars ; how m^oh did he pay for 
both? How many are 12 and 6! 

10. A former paid 10 dollars fer^a plovgh, anj five for ft 
iHirrow; what did W pay for hcithi 



fixercises io he pBrforwiid on ih$ slate, 

1. Find the amount of 6 and 8. 
6 unita H«r» we find the amoont 07 nying 9 and 

8 unit^ 6 a^e |4* By adding 6 directly to eight we 

*t- motint ievend stepe at once, theveby saring the 



ii Amount troable of adding unity to 8 six timea, or of add* 
' ^ ' ' ' ing unity to 6 eight timea ; for ih both caaea the 
amount 18 14. - ? s. 

6 Proof. ' In pfoyiog the work we Qonmence 

8 adding $t the Upi i>y ^yiQg ^ and * 8 are 14. 

— Here we find the laat^amount to equal the first; 

t4 Amount consequendy the Virork is right according to our 
method of proof; Hiiid it is evident that it can 

make no difierence whetner we say 8 and 6 are 14, or 6 and 

9 are 14. 

Addition ja some^iQaes proved by crossing ofT the top b'ne 
jjtnd adding the remaining lines ; antf If this last amount add^ 
ed to the top line, equal the first amount; the work is riffht ; 
for this simple reason, that the sum of the parts must equal the 
whole, in wnatever order they are put together. 

2. Lent a ^teod at dm time 14 dollars, at another 45, it 
jftnother 50, and at another 66 ; how much is he in my debt? 
^ 6 We first say 6 and 5 are U, and 4 are 15« 

f . f which is the amount of the first column ; we 

4 4 jthen set ^own 5, ^^e right hand figure of the 

4 o a!mount, directly uilder the' cofomn added; and 

5 'edd 1, the left hand figure, tOthD first-figure of 

6 6 the next column j by saying 1 and 6 al)e 7, and 
■■' ■ 5 are 12, and 4 are 16. and 1 are It; eettinflr 
IT 5 p. ?own the whole amount, it -being the .left hand 
Amount. column. 

DEMoKSTBJiitaif .^-^'^ting down the rfeht hand figure, and adding the 
left to the next o^itisiin, is what is £|daea carryiag^tbe tens exmI sett^g 
down tbe unite, for id ^ing thf /arst coltunu, we find the amount to 
be 15, which is 1 tan and 5 units $ therefore we write down the 6<aQ4 |l 
add the 1 (which is 1 ten) to the column of tens.— The reason of this 
is plain, when We fecouect, that in all simj^e numlwrs ; Un at the 
sight is equal to mu next at the left. 

Note.— We do not mention the cipher in adding ; because it has no 
l^aeiy»itxU;4uid&twoBibdbeu£tol.e8».to8ay.6i^ ^ 
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7. A lady 'being asked how old she wa^ answered, the was 
J9 years old on the day of her weddingi and had beeQ xi|axrie4 
f yoirs; hoyr pld. .Wa4 $he? ''\ Ans. 26 yearl 

i. *rhe lesser of two numbers is t^OO) their difference is 
l79 ; what is the greater number i ' ^'' Ans. .1779. 

%, George Washington was born A. P. 1732, and lived 67 
years; in what year did he die 9 ' ". ^ ^^^ j^gg^ 

10. America was discovered by Col^^mbus 1492 years 
after the birth of our Satiour, and the deluge happea^i 2348 
before his birth \ how many years intervened ? 

' Ans. 3840 years. 

11. A<^<^o^^i^? ^ ^^ ^^^i'^'*^ ^^Q ^^ 18!$0, the number of 
inhabitants lA the several New En^and states was as fol- 
lower Maine 298,335; New Hampshire 244,161 ( Ve^rmont 
235,764 ; Massachusetts 523,287 ; Rhode Island 83,099 : 
Connecticut 275,248 ; how many inhabitants did New England 
^t tb^t time number } Ans. 1,659,854, 

12. A hiitq}|er bou|;ht four fat oxen ; the first oz sla^ghfer* 
ed weighed 1045 poanda, the second 20 pooncb more thM 
the first, the third 40 'pqiinds more than the seconcf, and'tlle 
fourth 55 pounds more thi|i^ the first ; whi^t was the weight of 
t^e/our oxen 9 ' * * Ans. 4315 pounds. 

Xi. A foXher having only two eUldren, in making his wi]^ 
^Ve h% daughtet Mafia three thousand* dollars, and his son 
William fifteen hundred dollars more .than Maria ; what wa^ 
'William's jjpition, and wh^t was the ^mqunt of the whot^ 
eptate? j •* a « < William^s portion $4,600. 

'^ An^: ) Whole estate/ 7,500. 

l4. Four lads jcoupting their oranges, fpuiui ,that Joseph 



Imd 80, }ii€ob ^6 ^ore than Joseph, George had 99, and 
'Henry 2 more ttem George: how many had they^'^t. ' 

Am 410. 

15. A gentleman |>aid four hnndred dolIai».for a span of 
Bne horae^ three hundred for a carriage, and eighty for a set 
ot harneSfl^f" what did they all cost him ? Anst t780. 

piSi A merchant itettling his accovmts itds:t)tat he owes 
A« 80 dollars, B, $120, C, $150, And D, $460; hewmuok 
does he owe in all ? ' Ans. $830. 

17. Mape and Globes were inrented by A*naximander, 600 
veaors hehlte the birth of our Saviour ; how Ibqg have they 
been uLiiaeup to the year 1881 ? Ans^ %i3L 

ADDITION OF DECIMAI^S, 

Momtaw Ptdemil money, (trliich is the coia of tbe United <States,) 
iti<»re«9itiii ataurfold proporuon, aivd in auopUcity vi next ta wjtole 
Btunb^rs. Tho ral«^ wbicb ,yaa obsarv^ ii^^addi^ whole nunfM^ 
<- are sppUcabi^ here. '^ 

TAJBiJgE. 

lO mills i]tiUce 1 cent, <ma^keil c« 

10 cents . . '.' i . . . .. 1 dime, . . I . . ^ • , d. 

10 dinkbs f. .»'.... 1 dollar, %. 

10 jlollatr . ....... 1 eagle, • • '. ^ . . . 9, 

Pll^e dotlara v^d^- d/oUari, eenti undeff cents^ and mitts nnfier 
•mills, (remembering to place a co^n^a or separatrix direot^r a^r 

>|U>Uaj:sO and add the sfeuxre as in whM'e numbers ]^ then {Jbint off >from 
the ngat band of tfaa 'amotu^t, as many iS^re» for deoamals- a^ are 
equal Kil >the greatest number of dediibal i«rts-in wy ^ the girea nuili« 
bem. Oe place t)ie. s^Miratf ix. diracfiy. below'the daftjmal P^\ in the 
ifumber^ ;added, We usaaM^ express eag)es a&d dollars, inj dollars; 
and dimes, cents, and miJlls, in cents and^viilbf ; tbu^, 4 eagles, ^ dol* 
laht, ft'dimes, 6'C6nt»and 3 millsymay be ti||i^iMMA4^dqUai« 5& cents 

Vhnd 3 mills; or thus, $46, 56cts. 3m. # > ' 

When you wn^e^doUacs and cents ontr, i^ttle.^ents be; less than 
te^/place a cipher between the cents and aoUats, tbaS| $4 a^ $ cents 
Ihnst be written $4,06 cts. 

A doU&r is nnhy ; diines, cents and mills are, as tha table of deei* 
malsjexpresses^ tenths, hundredths, and thousandths; thu^$l, } 6imib^ 

; 6 cents and 3 mills, mav be expressed $1 and ,163 (hoasandths of a da}« 

vjarj'or^l, l6cts.3milk '^ 




jwBitioii or ofecuiAU. 
EXAMPLES. 

a 



#1^ ^ -8 '*' f^ K 

Jg-I glJ 

2 6 3. 6 3 7 ;fe 5. 1 7 3 .6, 8 4$ 

16, 18 4 i 8, 2 ) 8. 9 5 6 

16 3. 8 1 Si 1 6, 11^ 7, I 6 3 

6 4 0, 8 q 1 8 1, 6 8 7 3, 6 3 4 

$10 8 4, 4 ^:4 ^~^ 

Ten in an inferiour 4^oinination beiiiig^eqiial to one in tHe next $t^ 
perioitr, it is pla^ t^t we jniiy add Uur^axne as in whole nambe^'^ 

4. Add 1 dollar, 65 cents and 3 mills, 5 dollars, 65 cents aHd 

8 fnills, 20 dollars, 8 cents and 4 mills, 14 dollars and 1 mill. 

^ r.ts, m^ Care should be taken <to supply ciphers in 

i,/6 $ 3 |he place pf vf(caQt denominations, thus, 14 

5, p 5 8 iiolkxs and 1 mill must b0 written $14,00 

2 0, 8 4 fcts. 1 mill 

1 ^0 1 < A - Eacpressed in words, fort j-one dollars. 
$4 1. S 9, 6 I ^^ thirty-nine cents, 6 mills. 

Noti.<^^iphers at the right hand of decimal, or in the place of dch 
cimals, do not alter the vahie^ therefore they may be omitted; th^ 
$5,00, is the same as $5u ' '^' 

.9. Find the sum of 89 cents, 4 dimes, 5 dimes, 38 cents, 
40 oeots^ 3 milk, 80 cents, and 2 dimes. 

cU, fli. The studeirt will perceiVethat .ftery dime 

-^3 9 18 ten eents, consequently 2 dimes' make 29- 

cents; 3 dimes, 30 cents^ 4 i^imes '40' cepis ; 

&c &o for 2 dimes wo^^ 20 cents, for 

3 dimes, 30 iKents, andl^i 4. dimes, 40 cents^ 

&C. f • .. 

6. T^t ,k the sufo of 180 dols. 1 ct, 13^ 
dok %X^ cts:, 300 dok 10 cts^ 100 doU. 1 «U 
1 mill. 4 (j^oku and 2 mills? ^ ' 
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7 3 Ans. $720,52^8' 

7. A man has 5 notes, riz. : one of 936,75 cts^ one of 
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'|84,8S^et8., one df 440,80 cts.. one of $101,90 cts., add one of 
$40,11 cts. ; what is tbj^ aihoukit f^f the netes 9 

\. \ "■ ' 4 Am. WQWl •t»L 

8^ rreeeiYed of A, B, ana (X IheJbllowing auma: A paid 
me $140,50 cents, B $500,58 cettta, C$1000; can yoa tell 
line how much I received firom the three! 
. ; * *^ ^ xns. $1641.08 da. 

9. A paid me,$|pO| B paid f|^e.$400, and C paid me as 
tnnch aa A ana B both, what dd they^ a^l pay me, and what 
did I receive from C t They *aH paid me ( $ 1 400. 

JjreceivedofC ^$700. 
lOj^ A joan has four iarms, one is worth $2000, one $2560, 
one $12&6„and one $560d ; what is th^ worth of the four ) 
• ''- V ^ * ' ^' Ans. $11366. 

^N<y«.— ^^5{9 half (1) cents occur, it is evident that every two 
. halves make a*^ whole •, ' you tnll theix add one to the cents for every two 
\halve8; thus in the eleventh sum, we have 3 halves, that is, one cent 
Vuid a half, so yon will wrijte down the half and add one to the cents.— 
And it ia.it}so evident, where a half is given to find the whole, that the 
Jialf 'bn6e repeated or added will eqiiaXthe whole ; one thirdYl) three 
times Vqieated will equal the whole »' lipid one fqi^th (}) four^U^es re- 
peated ml equal the whole^ ' 9 ■ • 






11. Bought 5 gallons Of mol&ssea hr $2,50 cts,, 2 pounds 
of coffee for 37i'cts., 2 skeins of atlk for 12ieia^/4 pound of 
lea for 27i cts. ; how muck did the whole cost me ) ^ 

A^?A3,37i cts. 

12. One half of a vesaeiL la wofOk ^eea hundred dollars ; 
what is the whole worth 1 ^' ^ aW $3000. 

' 13. Dne third ^ a man's estste is iti land wh^ is worth 
, •2000^ wh4t is his whole estate t ' "Xns. $6000. 

14. if a man receive one thousand, dollars for pne quarter 
(i) of his property ; what should. I^'reaidite foi^.th0 whole 1 

' '^ -Ana $4000. 

CIUESTIONB ON SUil^B ADDITION. 

. Whst^s simple Addition 1 A. O^ebfing several atimberS in one. 
"V^latAi^'the nnmbir called tbiV prises ftom the bpeilfetion of the work 1 
A. I9am or amooni B.W^6 ybn place your n^mlMrs for adding 1 
A. units under units, t^iis ahder tens, dbe. Whi^r^^d!^ you couuaenoe 
a4dinc) A. At the right hand. How do voa proceed in the v^orka 
A- Addpie ri5ht.hand column) and ifrite down the .right hand igura 
. of the amouipLt under the column added, and leidd fne left to the first 
^gure of the nex^ column ; and so proceed through all the columns, 
raiaggjbfring to. set down the whnle amount of the left hand column. 
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Hov- do JOQ ffbn idditioii 1 A. ly adding the c<^tt]Bte AcfMfVfdlkk 
Why should that prove it 1 A. It n putting tosether th#eM|si|e mui^ 
bers^that coBwos^ the fim amount, only in a difierent order. Ho^ 
do you write aown I>ecimfli or Eedearai 'moofi.^ fpr. addingj^ A, I]k^* 
lars under ddUIre, cents under eentt, fiuid milte under niilk. jJS^ 
your nmni>ani are, vntten d9w», Jwtr do you proeeedia addii^.T' A* 
The same as in whole n^^i^I^eif^ Wh^ d^ ycm a4^ the sfnel A* Be^ . 
cause ^me-ia a stq;Wiri<nur column^ « ebual td ten on tne next inferionr 
cohunn, the sam^ as in, whole numM^. In federal money wfeutt tMn^ 
the figures called at the 1^ hand 0* the'ijiepiuulKx t A. Dollars.-^ 
Whatai^the tw>next at the rid^tieMM^ A* Cents. What i« tM 
next at thf right caUfd 1 A* Mills; ^ n a de]2<imiwiti9ii< ha- ^^i^f^^c 
-^liat do yptt write in its phw^ 1 A* A.cMier or'.ciphers to fill the vbi* 
cantplaces. Do ciph^ at the right hottll of a de(!imal alter ii^ vmlu^ 1 
A. l^iey dipnoi. W^es' yoo have the'Va)ae of llhalf given, how do 
youfindthcvabieofthftwh^lal A, A^4th&«iT3«dM8wataitsatf^ tmd- 
the-ampunt w^ be the vidoe of the wh<^e. ^ If j&fi )iave the value of 
one tnird giyen,liow do you 4^1 the valt^. of thte whole V A* Set doim 
the vahie ot tlie third thtee times, a;id add ; the stop 40. he. t|ie va^ue 
(tf* the whole *' '' '^♦' •-^'*»>««^ •• * 



SIMPLE SUBTRACTION, 

Is taking a less nuiQber from tL.gret^, The greaUr nxa^Kt >& 
c&Ued thiB J^Bmten^f and the l^tf the SuHraktnd. The number pik^ 
duced froqi th^ i^erntioak of the work is called the miainder: ok 4if^ 
/erence, 

Subtri^Btion being exactly the reverse of addition, your knowledge 
<^ that niile. wi^ be of great, seprice in this ; you have already leap^dd 
by addition- that>4 and 3 ssake-? ;. and now you will readily perceive 
that if Qither he taken away from 7, the o^hor w^l remain. ibiijUflKK 
u«derst9n4 tliat add|tio;^ is coUeotiog^nuiiihais «oig[et)i^4 jpa vosi n^ 
leam thfkX soptraction is taking tlven^ i^^t^ ' ' • 

RWI^.— ?li«ja tiftito upder t^it^, t^Mim^er tois, ^. t^«in i44^ 
tion, w;itA' the greejter number ahQve. ' Bn,'^ a line under them.-^ 
BegH^ at the rig^thaad/ and^subtrteCtlK units of t^ s«ibtr«hend Aopa 
tltOSfk of the. ininuend, and w^t0'tiie difference directly below. Prh 
ceed i^^ Wifijoivw^t.'^oJi^ tlK»:iiSijp9Mi% jQflq:.es at. tUfe lelt But if a 
figure in the siditraliend exicsei^ iMmfo^itTti'tlie ininuaid,you must 
add l(lKo.tbe.u|q»(r. fimak andfionmift^^^^ bel9#| 

remc|Idi)«;^g^toadd Irto tlw ^eil^.W^ thisu 

ad<Mm ^fm^ to both the. giy^ nm^^^'m; ehmm^ente. of 
Vf4>ti^i ^nd,%^UUQg,equf|i^to bo(]^. lytM^Nf # thttjbr'.w^ 
iwwun.the sam^t • , ^rti-n.-v * .o* htj. tin i vvf 

^ Subtmption is denoted Ly a horizontal liA^; Ihtig, jS^s4 
gignifies that the difierence b^wefen 6 and 9 is 3. ^ * "'* ' 
Pkpof. l8t Method. S^Hd the 4if$renc€ hAmea^ 
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giiren j)iiin(ben to the smbtTahend, and if the amount eqacj tho' 
ninnendi^ih^ work is right ^nd. J^(ethod. Or you may sub- 
trabt' the difference frofm the miiiuend^ aad if the remAiuder 
equal the subtrahendt thb W&rk id right 



SUBTR^qpiO^ TABLEL 




The student shooM be t«igi|iie4 fientsUy to enswer the jbllowingf 
.ffMst^ons. If there be a <^as9» let each student answer lus question 
ilijectly after reading it. •**- 

d firom 4 leaves^how many? 

6 . 8 --.\. hW fhany) 

8., ^.12 --.•ho^many? 

4 . 9 how many? 

5 • 8 how many? 

^ 11 - howmany? 

,1. Jo^n haying 9 cents, paid 6 cents for apples; how many 
had4>eleft? , ^ 

' 2. Oeor^e havings 1 1 oranges, gare 4 to his mother ; how 
many had he left? ^ 



•I*.*" 



2^ 8IMPLS pUBTi^CTIOft. 

3. ' A. man paid 15 dollars for a cow, and aold her Ar SQj 
how much did he gain by the tmde? ' * '* 

4. 6har!^ bought a knife far )5 qenta, but aoon became 
sick of his bargain, and aold it ^r li cents; how nulich did 
he lose? ^ 

5. Charles gave Ifenry 24 eent^ George gave him SQj 
hpw many did Chicles give tqlore than (Siotse i HoW* many 
are left after taking; 20 from 24?'' * ' * ♦ 

6. Joseph has 16 peachei^ Ifenfy 4, otid George 24; how 



many has George mor^ than tlie'oTOcfr twtft ** ^ ^ • '' 

7. Henry bought an Snglish Iteader pt 30 cents, and a 
writing book for 20; but Qk^rge of&rs f6r his wrAing book 
what his English Header cost him; how much will xlenry 
gain by selling ? * ^^ • * 

8. Charles carried 24 e^ga to DDafket, and so^d tho|n |br ^ 
onmiges J how many more eggs l£Sd he than oratages^ ^ ' * 

1. EMimplBt ta be performed ah the ^U* 

From 4 6. Mintiend. DemohstratioK;— i» 

Take 3 2 Subtrahend. Commencing at the right 

■ i n * hand as the rule directs 

I 4 R^ainder or cKfierepcd we:fe/2from01ea^1i, 

placing it directly under: 
because it ia plain if 2 units be taken from 6. units, there- will 
remain 4 units. Then we say 3 from 4 leaves 1, placing i^ 
directly undi^; for it is evident, j^ 3 tens be taken from 4 tens, 
there will rdbaii!''! 'ien ; conseqfuently wa have 14 for the dft 
ference between i6 and 32; 

Proof. Acoord&g to the Ist method. 

4 6 DEMomrrRATiQN.x^Nothlng can be more plain, than the proof 

3 2 of this rule. B^cauae it i9*^t£«U', thaC it can take no more th^ 

— the difference H^twee^ ti^ hfimDers, to make the lee«4^iial to 
1 4 the greater. Cons^iiewjf ir^ir we a(ii(l 14, the diffidence 

— between 46 and 31^ to 3y)th0^ lesi, ^e find the omoont to be 4$| 

4 6a nomber equal to the ^elfiler. -^- ■ 

Proof. According to the^d method. 

4 6 DBMONSTRiTioN.-^-V!|fQi| alriMidj- nnderstand, that the dir« 
3 2. &rence between two nombera'Wh^n added to the less, gives a 

— sum equal to the greater, a|}d yoti will now readily perce^, 
1 4 that if the difference between two numbers be taken from the 
^— • greater, it must leave a number equsM to the less. Because it 
3 2 can take no more than the difference IxitU'Bii)^ tvo nmiibtftdti 
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Whm tifBOi HBsm the. greater, tQjdkiimidi k, 00 tlMt it shall bea^nil 
to ike lem ; (otf&tL perceare, mkea we take 14 from the nuanead, it is 
ledaeed to S3, a huivUjer eqnsl to the subtrahead. Conseqattitly mib- 
t^raction limy be iQgde to piove itselC 

, NOTE.--^we miffht rerj^j^properly have offered fidytraction, as a 
l^roof of addition, had you iSfem ac^oaiated irith the rale. It is a saj- 
)mg of the H^ool hcf^ that it is a poor rtdethat will not work 1)oth ways. 
We have alread]^ prowd si^ractioft by addition ; then to make the 
tnle good according to tl^e test of the school bov, we will jiroveaddi- 
■tion Sv sabtraction. I^ 46 aiSid 33 be added, the ax&onat as 78 ; now 
ft is piaiA, if the nusobers which pompose this amount, be tt ^ken away, 
Mothinigyjll l^ leit^, t^us, if ^om To ycm wibtract 4^ tho irst iram- 
ber, 33, Will remain; iif^d if 33, the other number, be taken away from 
3^ the remainder, nothing wiU remain. Now you maytreasure up in 
your mind this fact; that if you subtract from the amount of any sum 
jihe several numbers that coaipoee the amount, you destroy it or re- 
dace it to nothing. 

3. From. 4 $ la this example, we find that the 4 tuiits of the 
Take 3 4 subtrahend cannot be taken from the 3 in the mioQ* 
end ; therefore we add 10 to the 3, which increases it 



If to 13; then we say, 4 from 13 leaves 8, p facing it tin- 
der. Then we add 1 to the 3, the next figure of the 
spdbct^hevd, wh^ch increases.it to 3; we then say, 3 iron 4 leaves 1, 
placing it direcftly under, w'hich leaves 16 for the differeace of the 9 
given niunbers. 

> DmioN9FRATioK«-^The reason of this operation is pla in when we 
recollect that the 1 ten which we add to the subtrahend is equal to 
the 10 units which we add to the minuend ; -beoause one h 1 asuperiour 
column is equal to ^0 in an inferiour column ; and addini; equal stuns 
50 two numlMsrs, or aubtractinj^ equal sums, the difiereiic« between the 
two numbers must ever remam the same ; thus, 

1 5+i 0=x2 5—6=1 9 

1 2-f 1 0«2 t^-0=l 6 



'' B^OTB.-T-Adding 10 to a figure m the minuend befon; we can sub- 
tract, and then onet't^ ^e next left hmA figure ofthe stifcttiaheiid, is by 
some ofiUdd borrowing. 

, 3. Again, to shew't^ pdneiplM of t))ii rtih hi a diflki^&t; though, if 
JKfliible, in a clearer ;light, we mtroduee the following e:|Eample. 

rrom 5 4 Demonstratiow.— When no figure in the 

Take 3 6 subtrahend is greater than that directly above 

. .^-^ ;. . . it in the miau6i|d, the student fi^ds no difficult 

^8 difiTeltenc^e. ty. And even when a $gure in the subtrahend 

^, -' .<is«reater than $lmtdii«6tly above it in the min- 

tienaj the difSculty vanisaes, when he properly understands the lo<^ 

>alue of ^umbers. /In this example our minuend (54) consist- ? of 5 

teD9 aild # pB^tR; and our 8iA>ti>afieod jC36) ciit$^ oCd teas and < 
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vnilB. l^iw to take the 6 'imito of the subtrahend from the 4 tmltff of 
the miimettd is impossible; yet it is evident that the minoeiid (54) is 
greater than ^ Mbtrahend (9$;) thereforei'we will resolreoux minii* 
end, 5 teas and 4 nnito, into 4 talks and 14 nnitSi whieh eati be e^i- 
dentlydote. And now we ean take the 6 units of the 8i|btrah(nd 
from the H imiks of the minuend^ and have 8 nnits remain i wf^ tm 
take the SJ tens of the sabtrah«k4 l^om the 4 tens of the jnii4end» anA 
have 9 teoiB left; then our remaind^ or difference is 2 teas aild 8 units, 
or 98, which is the same. «. ., 

Although further examples maT,.scem unnecessary to lllultTate this, 
rule; yet as the foUowinff eiE^pla includes every raxiety jn ~^ — 
tio&» it may not be thought axniss to introduce it here. 

fioii^ 3 9 5 4 1 
Takft 1 8 7 d 



^. ,84180 39 Ilem.^ 

"We begit at the right Wd as qttr rule directs; and :^nce4^ daimoi 
take 3 frookl, we add 10 to the l« vhich makes 11, and then say. % 
from 11 ledves 9, pkcing it directly uiidj$r.' We then add 1 to the 
next lieft haid figure of the sohtrahebd (for reasons already given uxl? 
derthe dd example) which is a cipher (0,) and sav 1 from f leaves^ 
placing it under. Next we say take a cmher (0) from a (0) jud a ci^ 
|)her (0) reiqains. We next sav, t^ke 7 from 5 we cannot, but accoro^ 
mg to our r^e, we add 10 to the 5 and then say, 7 from 15 leaves 8, 
placing it directly under. Next, according to our rule, (which has 
been explained/) we add 1 to the 8, which makes d, ana then say, 9 
from a cipher (6,) we cannot; but when we add 10 to the cipher ([0,) 
we sa^ 9 frcBi 10 leaves 1> placing it under. We now ad4 1 to the 
7, which mate&8, and say, 8 from 9 we Cannot subtract ; we then add 
10 to the SK, ^ich increases it to 19, we then say 8 from 19 leaves 4, 
facing it under. Lastly, we sav I fhmi 3 leaves 9, placing it under. 
We obtain tms 1 in the .vacant place of the sijhtrahena at thje left hand, 
on account orour having added JO Jo the next right hand figure of the 
minueujl. . . i. . . 

5. What IB the difference between 478 and 320 1 

. Ans. 158. 
, 6. If IM taken from a 1000; \lrliaii will remain? 

.. I , . AJ18.999. 

7» fl one t>e subtracted from a million ; what will remain ? 

' , Ana. 999,999. 

8. What 18 the difference between «ne million and ten 
theoaand ? Ana. 990,000. 

9. At the ^enans taken in 1810, the nnmber of inhabitanu 
in the six N.England states, was 1,471,973; and at the c^n- 
Ms taken in 1820, the nomber of inhabitant was I,^Q»d54 ; 
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what was the increase of popaktion in New England between 
1810 and 1820? ^ • Ans. 187,881 increase. 

10. At the census in 1810, the number of inhabitants in 
the State of New- York was 958,066; and on taking the 
census in 1820, the nuypiber of inhabitants had inci<;ased to 
1,372,812; then what was the increase between 18 if) and 
1820? V- r, .l^nsV 414,746 increase. 

H. According to the two prieceding sums, how much more 
was the incyeaje ojT population in the State of New-York, 
than in the ^ix NW England States* betweeaViSlO and 
1820? Ans. 226,865. 

12. The \ liumber of square miles in New England is 
65»047, and the numfer of square miles in New- York is 
46,000 ; then how many more squar^ miles are there in New 
England than in New- York? . , Ans. 19,047. 

13. Newspapers were first printed at Paris, in 1631 ; how 
kpany years s^^ce, up to the year 1829? Ans. 19^ years. 

14. Bought 2000 yards of shirting for 466 dollars, and 
sold 1476 yards for 369 dollars ; how many yards have I 
left and how many dollars do I want to make up the first 
cost ? Ans. I have 524 yards, and want $97. 

15. What number must be subtracted from 2081, that the 
remainder may be 1104? Ans. 977. 
. 16. America was discovered by Christopher Columbus in 
1492; how many years have since elapsed up to the year 
1829? ^ Ans. 337 yea ^s. 

17. Union Cdlle^^ was incorporated in 1794 ; how many 
years since ? 

18. Yale College at New-Haven was incorporated in 1700 ; 
how many years since ? 

19. Gen. George Washington died in i799, aged 67 years; 
in what year was he born ? Ans. 173^. 
i 20. How long since the Declaration qf Independence which 
was declared in 1776 — reckoning to the year 1829? 

Ans. 53 

SUBTRACTION OF DECIMALS. 

r Subtraction of decimal or federal monev, is exactly tlie same ia the 
operation of tbe work, as subtraction of wole numbers. Because ten 
in an inferiour denominatioi}^ is equal, jo one in the next superiour, 
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^ropgh iXi the c)enominiMloi)s* (Scttiseqjieialy ihfi saiae pcQpxKtioii 

exiats as in whole ixuxnbers. 

EUXiE. — Place whole niunbens t^e same bs i^no decimals wc^ an- 
nexed : and decimals, so that tf^ntps stantl ^uder tenths, hun^redtlv' 
ittider hundredths, and thous^dQis under thousandths, &c. Of, vhich 
is the same thing, place dollars under dollarsj cents' under cents, and 
mills under iniils; sO t^t the separqitrpL in the subtrfthei^ shall stand 
oirectly imder that of the minuend ; and ca][e must be taken to ^lace 
the separatrix in the result direptly under the separe^tri^ in thej^vei^ 
numbers. .V . 

. Here, as in ad4ition of decimals, i dollar js} a unit; and dimes, 
cents, and mills, according to their order, arie tenthis, hundredths, and 
thousandths of a (loliar; eagles and dollars are expressed in dollars; 
dimes, cei^ts and mills are expressed in. Cents and nulls i thas, 4 eagles, 
$ dollars, "^ dimes,' 8 cents, and 3 mills, are expressed 48 dollars, £j3- 
*'«enls ind 3 mills, or $48, 68 cts. 3 m. ,. ' 

A dollar being a unit, a scparatitix must al^nrays be tftaced directly 
. after dollars when any of the inferiour denonilnations follow ; thus, ^yfe 
^dollars and s^Xty-eight cents must be expresi>e4.in figures $bj^c^ 

NpTB. — Care must be tajnen to place ciphers in th^lace of Tnctmt 
denominations, whenever they occur in either of the given, su|ds, so 
that the significant ngures may stand in their proper places j thiis, you 
should write. 1 dollar arid 5 mills, $1,00, cts. $'m. and a separatrix m^y 
be placed between cents and mills, as well i»s between dollorer and 
cents, for the ba^ of expressing ntonbers. 

EiAMPLi;a 

. 1. Frotn 4 dollars a^d 681 3, From 60 .dollar?, SQpfBnt;? 
Vents, takQ 3 dollars ajid 2Q apd S n^Ils, take 1 doUa^ a^cl 



cent^. 



f 


cis. 


4, 


6 8 


3, 2 



\ 



1^1, 4.8 Atts. 
ft.- What is t,he difierence 
between 84 dollkrs, 9.1 cents 
and 6 mills, and 45 dollars, 64 
centd an4;2ihills? 
$ cts. m. 
8^4. 9 1, 6 
4. 5. 6 4, 2 



I mill 



^9 aiS' 9n. 
6 0, 8 b, 5 

$5 9, 8 4 M^ 



*■ ' »• 



4. From 1 dolfer, .teJfce 80 
cents ftnd 5 mills. .],.- 
9, cis. Mt 
l'» 0, 
*./.5 0, 5 : 



to,, i 9, S- 



$3 9, 2 7, 4 Ans. 
5. A miller bought a quantity of corn. fi>r 'wirieb be paid 



nvmnxcrio^ of bkcimacb. 2f 

#4B0 ; lie afterwards sold it for 580 doUaw, 68 cents and 6 
TtiiWs ; what did he ^in by the sale ? . And, $100, 68 cts. 5nau 

d A merchant bi^rowed $600,. for which he gave his note;^ 
tie paid at one time $240^ at anothei: $150; how muth r»- 
maais due on the note^ Ans. ^210, 

2. Joseph bought 10 oranges for 30 cents, he sold 6 for 24 
centa*^ how many erangeb^ has he left, and how many cents 
AceA he want to mi^e up the first cost? 

'^ t- Ans. he has 4 oranges le^ and wants 6 cents. 

8. From one dollar, take one (Sme and one mill 

t '•' Ans. ,89 cts. 9 nt 

9. From two doUsirs, take two dimes. Ans. $1,80 cts. 

10. From two dimes, take tviro cents. . Ans. ,18 ct6. 

1 1. From seven dollars, take six dimes. Ans. $6,40 ctSw 
A% From eight dollars and ;6ight dimes, take one dime and 

t>n* miH. ^' .»•? Ans, $8,69 cts. 9 m. 

1$. From ten dollars, take one dollar, fifty cents and four 
mills. Ans. $8,49 cts. 6 m. 

^<. I4f From forty dollaf^ lake forty cents and fiv^ mills. 

' ^ ^*'^*^^ Aris: 1^9.59 cts. 5 m. 

15. Tf one mill be taken frohi a thousand dollars, what will 
remain 1 Ans. $999,^99 cts. 9 m. 

*" 16« irA gentleman found four bags of money to the amount of 
0500; the first bag icontained $95, the second $130, and the 
third $101 ; I wish^tb know what the fourth contained ? 
'^ f. Ans. $174, 

. 17. A clergyman's salaiy is $1500 a yean^ and he spends 
#800,50 Qts. J how much of bis salarjf does he lay up 1 

\^v* ;*: Ans. $699,50 cts, 

18. A gentleman bought a horse for $100,. wl^i^ proving 
onsountl, W is willing to lose $12,37^ cts. ; ht|w ri&^ he sell 
the horse f Am #87'.62ictsr. 

19.' A merchant bought a pti^ce of broadclot^ foi:. $205, 
virhich proved to be . damaged,; so that he ^Id it for $175,1^4- 
cepti ;. how ninch did the merchant lose ? Ans. $20^87-^ c&i!. 

26.^:.e*i'r,tiote of $105,37tvCts: if you received ^t oAe' time ji 
•42,20>5ti, ii\tiQt}^^ $37 64 ck Nvhat remains due ? . 

Ans. $25, 33i<Jts 

aUBSTlONS ON SIMPLE SUBTRACTION. 
[ -NoTB*^1?he tfeftchfrfiShoUld Hot Jir^it for the student to gooVer t^ 






S§ SUBTRACTION OF DECtMALS* 

pie with all the examples before t|ie, questions are asked that are 
neaed to each riile. wKenthe student commences a rule, the teac. 
should commence questi9nkig him^ and ^kplain the nature and princ^a 
pies of th^ rule, requiring the studcilt to giVe reasons for all the opera* 
tions of his work. ' : .,Vf '. 

What is simple subtraction 1 A. Taking a jess number from a greater. 
What ate the two given numbers ealled 'i A. Minuend and subtrahend. 
What is the nuiftber called that arisefe frorii the operation of the workl 
A. Difference or remainder. What does the difference or remai&der 
show 1 A. It shows how much the minuend is greater than the subtra* 
hend. What does minuend signify 1 A. A number to be lessened by 
another. What does subtrahend mean 1 A. A number to be taken 
from a greater. How do you place the given numbeiis in subtraction % 
A; So that units stand under units, tens under tens, ^c. How do 
you proceed in the worki A. Commence at the right hand, and take 
the figures in the subtrahend from those directly above them in the. 
minuend, placing the difference in each place '^irecily under. When 
thfe lower figfurff'-in any place Texceedsthat'dii-eCTly above it, what must 
be done t A. Add ten to the uppei* figure^^ and takie the lower figure 
from the amount, placing the dinerence directly under, and then ad4 
one to the next lower ^ure of the subtrahend. Why does not this 
adding teii to the figure in tlie minuend and then dne to the neit lower 
figure of the subtrahend, alter the true difference between \he given, 
numbers 7 A. Because it is adding equals to both tiie given numbers* 
and adding equals to both, the difference between two numbers must 
ever remain the same; and we add equals to both, because ten in an 
inferiour column, (which we add to thefminuend,) is only equal to th« 
one which we add to the next superiour column of the subtrahend.^— 
How do you prove subtraction 1 A. By adding the difference to the 
subtrahend, and if the amount equals the minuen^f the work is right; 
because it is evident, that it can take no more than the difference be- 
tween two numbers tomlBie the less ^iial to the greater. Can sub- 
traction be made to prove itself 1 A. Yes. How is that donel A^ 
^jBy subtracting the aifference frbm^ ^» nsiniiend; atid if it leive a 
number equal to the subtrahend the wofk' is right, because it is cvif 
dent, that if the difference between two nunibers be taken from thk 
greater, it reduces it equal to the less. 

What is subtraction of decimals'? A. Taking something that is Jess 
from that which is greater ^ wheie one or both of the given sdms con- 
tain parts of an integer. How do you place decimals tor subtracting 1 
A. Tenths under tenths, hundredtjis under han4];edths ; or i^ fedem 
money, which is the same, dimes udder dimes, ceiirts under Ctnfs, &c. 
What are integers in federal mone^ 1- A. Dollars. What are dimes 1 A. 
Tenths. What are cents 1 A. Hundredtlte?', What afe mills'? A. Thou- 
sandths, What is the decimal expressi^ called when dimes, cents 
and mills are taken together I A. Thoiltsandths of a dollar. How dp 
you subtract decimals 1 A. The same as iit whole numbers. Why doyoo 
Subtract the same 1 A. Because ten in an inferiour column or denomina- 
tion, is equal to one in the next superiour, the sapie as in whole num- 
bers. Why do we call dimes and cents, cents oiitjr t A. We call them 
all cents, because the lell hand j^i^re in cents expresses tejis jn <^t3^ 



J... 

which is the sJlUut) a^ dimes. When ypiir ^btrahenct contains denonv- 
4nations which a^(k not named in the minuend, what. do p>ado1 Am 
Scqpply the v.9jc^i denogiinations of (he ^linnend with ciphers, t^A 
place the snbtriihend under, so that cents maj occupy tne plaee of 
cents, and nulls the place of mills, if you are required to subtract 
dimes from dollars, what ^o you first dol A. Join two ci{)hers to the 
, right hand of the minuei|d, placing a separatrix between them and 
^dollars ', then place your i^mes m\deT the leA hand cipher joined to 
the minuend, and to the dimes join^ cipher, and they will stand as 
cents, and then subtract. How do yot^. point off in subtraction of de- 
cimals 1 A. Place the separalrix in tii^ result, directly below th'e se« 
paratrix in thd- given numbers. Why is federal money introduced 
undler the head of decimals 1 A. Because dimes, cents andmiUs form 
a decimal expression of which a dollar is the integer. 
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SIlillPLE MULTIPLIGATION, 

Is repeating o«ie of two numbers as often as the other contains a 
unit; or, it is the shortest method of performing addition, where the 
^•i»ame number is to b^^-repeated a given number of times. The two 
-given numbers are palled nmUiplicand and multiplier. The muUipli- 
eand is the numbei^o be repeated. The mHUipHer is the repeater, ot 
number by which you multiply. The number produced by the opera- 
tion of the work, IS cajipd, the product. This is the most useful rule 
m practical arithmetic^ When tba price of one is given, by this rule. 
w^. obtain- the price o( any nuqioer, or quantity ; when length and 
breadth are given, by it, we find the area oi surface; in reduction, it 
dSbrds the greatest fa<Hlityin reducing higlier denominations to lower, 
and its principles are advantageously applied in all practical busiiless 
of buying and selling. it 

NoTE.^The multiplicand and mtiltiplier taken together, are called 
0iietors or substitutes. 



>•<• 



'^ Multiplication i« deiKrted by this character, X; thus, 6x 
3i=18, which sigrtifies, that the firoduct of 6 multiplied by 
*, is 18. , • 

\ 

Note.— No pains should be spared l^the student in making him- 
ftelf nmster of the followiftg table. The task is easy if persevered in ; 

-4ut when th^ student sufier* himself to pass over it superficially, no 
tftne afterwards spent in work is scarcely sufficient to make it familiar 
4o his mind. A good knowkdge of it will greatly facilitate his ^ro- 
V^ss, and save hira the trouble of repeatedly reviewing th^ same Work 

^Ho detect mistakes. .■ •• * ■^ 

v, -. '- " ^ c 2 
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MULTIPLICATION TABLE. 



2.tjme 
2 ., 


iS 1 are 2 
2=4 

3 „ 6 

4 ,. 8 

5 „ 10 

6 „ 12 

7 „ 14 

8 „ 16 

9 ,, 18 

10 „ 20 

11 „ 22 

12 „ 24 


4 
4 

4 


1< 
I* 


10 ^ 40 

11 H 44 

12 ., 48 


7 
7 
7 
7 
7 
7 


n 

M 

»» 


7 „ 49 

8 „ 56 

9 „ 63 

10 „ 70 

11 .. 77 
12. s 84 


10 „ 4^ iO 
10 „ 5 H 90 
10 „ 6 „ 6() 
10 „ 7 „ 76 
10 „ 8 „ 80 
10 „ 9 „ 90 


2 „ 
2 „ 

2 « 


5 
5 
t5 
5 
5 
5 
■§ 
5 
5 
5 
5 
5 


X 

1* 
f» 
*» 

N 
t« 
ft 
»t 
tl 
»» 
f> 
»» 


1 .. 5 

2 „ 10 

3 .. 15 

4 H 20 

5 v. 25 

6 „ 30 
'7 „ 35 

8 „ 40 

9 ,. 45 

10 „ 50 

11 „ 55 

12 „ 60 


2^ ,fV 
2 « 


8 ^ 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


X 
»» 

t» 
tl 
>t 

It 
,»» 

it 
»t 
It 

It 

■>♦ ■ 


2 S 16 

3 „ 24 

4 /„ 32 

5 .. 40 

6 „ 48 

7 .. 56 

8 6 64 
^ ; 72 

JO '., 80 

11 „ 88 

12 •„ 96 


10 „ 10 „ 100 
10 ,. 11 „ 110 
10 „ 12 „ 120 


2 „ 

2 „ 
2 .. 


Ilk 1= 1J[ 

11 „ 2 H 22 

11 „ O n oS 


3 X 

a „ 

1 " 


1 = 3 

2 „ 6 

3 '„ 9 

4 „ 12 

5 „ 15 

6 ,ri8 

7 „ 21 

8 „ 24 

9 „27 

10 „ 30 

11 „ 33 

12 „ 36 


11 „ 4.. 44 
11 ti ^ If* 5S 
11 „ 6 „ 66 


.3 „ 


6 
6 
6 
6 
6 
6 
6 
6 
6 

9 
6 
.6 


X 

t» 

•t 
It 
»t 

t» 

»i 
»f 


1 =.= ^6 

2 „ 12 

3 „ 18 
4..,. 24 

5 „ 30 

6 „ 36 

7 „ 42 

8 „ ,48 

9 „ 54 

10 „ 60 

11 „ 66 

12 „ 72 


11 t, 7„ 77 
11 r» 8 ,. 88 
1 * II y t» •^*' 


3 „ 
3 „ 
3 „ 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


x 

tl 

t 

if 
It 
n 

It 

•.■ ■ 
It 

tl 

« 

II 

t. 
It 

w 


1=9 
2 „ 18 
.3 „ 27 
•4 „ 36 

5 „ 45 

6 „ 64 

7 ,. 63 

8 „ 72 

9 „ 81 

10 „ 90 

11 „ 99 
12. .,108 


11 „ 10„110 
11 5, 11 .. 12i 
11 ,; 12 „ 132 


3 „ 
3 „ 


12 X 1 = l^ 
12 „ 2,. 24 
12 „ 3 „ 36 


•4 X 
4 „ 
4 „ 


1 = 4 

2 „ 8 

3 ,.12 

4 „ 16 

5 „ 20 

6 „ 24 

7 „ 28 

8 ,. 32 

9 „ 36 


12 „ 4 „ 48 
12 „ 5 „ 60 
12 „ 6 ,. 72 


4 » 
4 „ 
4 „ 


7 
7 
7 

7 
7 
7 


X 

f» 

IV 

It 


1 = 7 

2 ;, 14 

3 „ 21 

4 ,. 28 

5 „ 35 

6 „ 42 


12 „ 7 „ 84 
1'2 „ 8 „ 96 
12 •„ 9 „ 108 


4 ■„ 
4 ,. 
'4 „ 


10 
10 

io 


X 
It 
*> 


1 =10 
3 „ 30 


12 „ 10 „ 120 
12 „ 11 „ 132 
12 ., 12 „ 14-t 



The student should be xeq^uired mentally to answer the fol* 
lowing questions. 
' What will 3 apples come to, at 3 cents each ? ' t , 

What will 8 bushels of wheat cost, at 8 shillings a. bushelj 
8. times 8 are how many? . «. 
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J¥hat will 10, bushels of oats come to, dt % shillings a 

^jusheH - * -' • 

' What are 9 yards of calico worth, at 3 shillings a yard 2 ^ 
times 9 are how many ? ^^ 

What must you pay for 12 cows, at 12 dollars each ? 
I What will 4 cows come to, nt 10 dollars each ? What will 
5 cows ? what will 6 cows? what will 7 cows ? what will 3 
c6ws? what will 10 cbVs? -v '- • . - • ^• 
' What will ll ploughs' (ipst, p \ I dollars each ? 

What will Qf hogs cost, at 9 dollars each ? 

A. pound contains 20 shillings ; how many shillings in ^ 
jJounds? in 3 pounds? in 4 pounds? in 5 pounds? How 
many are twice 20? how many are 3 times 20? 4 times 209 
5 times 20? 

Twelve pen<^ make I ishilling;, how many pence in ^ shil« 
iings? in 3 sSiUings^ ' in 4 sniliings? in 5 shillings? in 6 
"Shillings ? in 7 shillipgs ? in 8 shi jin^ ? in 9 shillings ? in 
10 shilling? in 11 shillings? in 12^«hillings ? How many 
are twice 12? 3 times 12? 4 times l2? 5 times 12? 6 times 
12? 7 times 12? 8 times 12? 9timesl2?* 10 times 12? 11 
times 1 2 ? 12 times 12 ? - , : . 

pASE I. — When the muUiplier isasingle^ sigitificantjigurt^ 

ftULE.— Place the multiplier un^er tne right harid figure of the 
multiplicand, and draw a lirfe underneath. First, multiply tfie righl 
hand figure of the multiplicdfed by the multiplier ; and when the pro* 
4uct does not exceed 9, place it direcUy upider; but if the product ex- 
ceed 9, place down the right hand figure of the product ; and add the 
left to the product of the next figure of the mvUiplicatid, and so 
proceed, till you have multiplied all the figures of the multiplicand by 
ihe multiplier; remeihbering to set down we wh^le product of the left 
hand tgiixe. '■ < 

METBdbs OF pROOP.-^lst. Make the multiplicand a multiplier, tLod 
if it pi!t)ducef the same result, the work is ri^t. / - 

2na. 'IViultiplicalion may be proved by addition. 

Writ^'the multiplicand dawn as many times as the multiplier ex- 
presses tf vnnit^ th^ add, nid if the sam« result be produced, th» 
I work i* ri^ht. «* « -j- 
: 3d. Multiplication may be proved by subtractbn. 

From the product, subtract the multiplicand as many times, as the 
multiplier expresses a unit'i and if it diminish it tooothingythe woria 
is right * , 

• 4th. Lastly, multiplication may be proved by division. 

tDiYide the product by either of the factors, and if the operation 
produce the other, tho work is right. Although this is the best method 
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of proof, yiet it «hoiild hii omitted, tiU: the stddent lias become ae^ainl* 
id with divmon. * u ^ 

Other metnods of proof might h^ giyen; but these are introduced on 
^iscoimt of ^eit beingf tile tAo^ simple, anil.best suited to otur porpo^ 
ih illustrating the principles of this ru)^^ and sh^^^ring tlj^ ifel&tiolt 
"Vhich it beers to the other simple rnles^v ^^ '-^.. 

EXAMPLES. 

I. Jilultiply 8 by 4. We place the multiplier under 

Multiplicand, 8 the multiplicand, as our rule directs. 

Multiplier, 4 Th^il we say 4 timea 8 are 32, placing 

— the product under ;-.* we then have 32 

Product, 32 for a prod^t, whici|i is 8, 4 tjntfi^a re* 

peaitea. ^ 

Demonstratloit. — ^That this is a short way of performing addition, 
is very evident : for we arrive dt the result at once, which, in addi^ 
tion, requires the multiplicand 8, to be set down four times and added: 
thus, 8+8^1-8+8=33. 

1st. Example. — Proved according td the first method. 

Muhiplicand, 4 What was tefore the' muhiplicand. 

Multiplier, 8 now becomes the multiplier. We nov^ 

— say 8 times 4 ane 32, the same product 

Product, 32 as was produced by the first operatidp, 

DEMONSTRAtioN. — It is plslin, that it can make no difference, whether 
8 be repeated 4 times, as, 4 times 8 are 32 j^qr 4 repeated 8 tim^, as, 
6 times 4iire 32, the same result is produced.'', .?: 

1st. ExAMPLE.~^roved according to the 2nd method. 

DemoIvstiution. — Here, we set down the iriultiplicand 4 times ; 
8 because in the example, ofu multipliejr expresses 4 

g units ; we then add, and the result clearly demon^- 

Q strates, that when the same nti|aber is rqpeated by 

^ u^oltiplying, it may be repeate<f by adding ; and con- 

8 sequently proves the work. Btit proof by addiition 

— is a more tedious method than proof }^ multifAica- 

32 Amount ^^^^> ^^ ^ therefore only introduced to ^ow the 

relation between the two rules. . It is- also plain, thai 
it can make no difference, whether we add the multiplicand as msjky 
times as our multiplier expresses a unit; thus, 8 | 8 |> S | 8=32; qrt^ida 
the multiplier as manv tunes as our multiplicand expresses a i^iit, 
thus, 4 1 4 I 4 I 4 \^ \ i - \ 4 [ 4=32; the same result, you perceive, 
xaust be produced. 

ist. Example. — Proved according to the 3d metfiod. 

Multiplicand, 8 Dem.— You have just learned, that multiplica- 
Multiplier, 4 tion is a short way of performing addition.. You 

Carried up. -^ ' " ' 



SIMPLE MULTIPLICATION. 33 

Pro^ncty 83 also nnderstand, that gnbtraction is made to prortre 

•' . 8 addition; consequently it *may be made to prove 

^. "24 niultiplication ; lor subtraction is the reverse of ad- 

* ' Q dition, and 32, (the product, in our example,) is 8, 

*^ ——four times expressed ; then if 8 be taken away from 

It Q ^i i^^ product,) 4 times, it must evidently dimin- 

^ ° ish it to nothing; because it is taking away 8, the 

^ 6 multiplicand, as many times as it has oeen repeated 

o by4j the multiplier. 



Isl; ExAM]^L£,-^Proved according to our 4th method. 

DfiMONSTRATidN. — Divisiou being exactly the reverse of multipHcap 

■^ 8 tion, is consequently made to prove it; because, 

^ when we multiply 8 by 4, the 8 is 4 times repeated ; 

— and when this 8 is made a divisor, 'We find that 3^ 

6| 32|4 contains it 4 times, which ^ives us our other factor ; 

s 32 aud repeat^g, the 8 by this factor, it again ^jrodu- 

~ eels 32, theSam^^fcs otlr first product; which must 

always be the case ; because, it is only repeating the 

same number a second time, and must produce the 

MiRe product; and when we come to subtract this product, we cai^ 

iave no remainder ; because, tak^g the same number from itself can 

leave no remainder. 

2. What will five yards of broadcloth coet, at three dolkrs 

^ J Here; by multiplying the 3 by 5, 'w* 

3 MultiDlicahd > '*^P®*t the ^ five times ; and it is evi» 

R M Vt r \ ^^^^' *^*^ ^^® yards are worth five times- 

^ Multiplier. J gjg much as one. If we were not ac- 

Sftl5 Atis. quainted With multiplication, we would 

§ ft JProof bv underthe necessity of setting 3 down 

•g ' m# 1 • 1- • five times, and adding as our proof shows.. 

;g 3 Multipiicatjon. ^wm this sum, we learn, that when 

3 3 5 the price of one is given ; as 1 yard, 1 

"^3 3 jkiund, 1 ounce, &c. we may obtain the 

^ o .^ price of the quantity, bv multiplying the 

^^ -- .^rice of a unit, by the quantity; for the 

o 3 13 quantity when fbade a multiplier is con^ 

• 2Tg sidered to be a number containing as 

M manyi units as the quantity containa 

var^^ pounds, ounces, &c. 

3. What will 9 idalveis 'come io, at 3 dollars each? 

Ans.:t27. 

4. What is the worth of 9 bushels of clover seed, at 9 dol- 
lars a bushel? Ans. $8U 
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.J t • -f 

5. Multiply 48 by ?. Here, we say 3 tiihe^ 8 are §4, plst- 
MultiDlicand. 4 8 <^i^S down 4, the right haiid figure of 
Muuipiicana, 4 o ^^^ product, and keeping tbe left ,haad 
Multjplier, o figure in mind ; then we say 3 times | 

■ are 13, and 2 are 14 ; placing down thf 

14 4 whole producti'(it being the product of 

the left hand'figure ;) this is carrying by 

iOy or adding the left hand figure to the product of the next figure, 

which is the same. ; *^ .». 

6. 7. 8. a 

Multiplicand, 3432 46783 83 7^^463 7834 
Multiplier. 3 ^4 • 5 « 

10 2 9 6 Ans. - 

;0. 11. 12. 

83234 83463212 934. 6 7346 

7 8 '9 



Case II.-^TF%«)» ike multiplUr cohsiiis p£ more ihi^n one 
figure. "^ " ' '^' ■ * 

RULE.— 'Place your multiplier under the ri^ht hand figured of Ihe 
iSdultiplicand, so that units shall stand under units, tens under tens, &c: 
Then, multiply the multiplicand by each figure of the Jhiultijplier, coin:r 
mencing at toe right hand ; and remember to commence the product 
of each, as you pass to the left, directly under the multiplying figure. 
If a cipher, or ciphers occur between the significant figures. of th^ 
multiplicand, you will bring them dcwn in the product, in th^ Mt>i 
per place, in oi'der to give the product of the figures at the left th<!^r 
proper local value ; but if you have any thing to ©arry, instead of bring-, 
ifig down a cipher, you set down the figure which you have to carry ^ 
then add these several products for the whole, or total product. 

l. Multiply 30684 by 43. Here, when we multiply the 

43 multiplicand by 3, we repeat it 3 

L times. When we multiply by 4, 

92052 we remove the product out fig- 

^ 122736 ^re further to the left, which 

*^ J ^ ■ .ft,/x^..; gfives it ten times the value it 

Product. 1319412 ttould have, placed directly un- 

der ; and it should have ten time, 
the value; because it is not, m fact, multiplying the multiplicand by 
4, bat by 40, for the 4 expresses 4 tens. Had the product off tl» se 
cond figure of the multiplier been placed directly under the product of 
the fi^t figure, it would have been repealing it 4 times ; but placing 
it one figure to the left increases it ten times, which me^kes 40; be- 
cause 4 times 10 are 40. If we take the multiplier apart, and multl- 
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ply the mnltipUcand separately by the parts of the muUipUer/and add 
the prodacts, w6 \fill have the same result; thus, 



30684 
3 

92052 



30684 
40 

.1227360 
92032 

1319415 



Here you will perceive we multiply 
by the parts of our first maltiplier ; Sst 
our multiplicand by 9, and then our mul- 
tiplicand by 40, which is the local value 
of the left hand figure of our multiplier; 
i ' %oiixJit\ ^^ multiplying the muhipUcand Igr 4, 

lol94r/£ increases it 4 times; then bringing a <•!- 
pher at the right, increases it 10 times; 
which evidently makes 40 times repeated. Then, when we add the 
products, we obtain the same result ; but in our first example, giving 
the product ot our left haivd figure its local place, was the same in 
•effect 

Had we placed the product of the. left hand figure of our multiplier, 
dir jctly under the product of the first, and then have added, it would 
hatie only been repeating the multiplicand 7 times; for when we mal- 
tiply by 3, (the first figure of the multiplier,) we repeat the multipli- 
cand 3 times; then if we multiply by 4, placing the product directly 
under the product of the first ngure of the multiplier, we repei^t it 4 
times : , ana 3 times repeated, and 4 times repeated, make 7 times re- 
peat!^; as tbe foUowin^^ work shows. 

3 684 30684 

4 3 7 



1 



9 2 
2 2 





7 



5 
3 



2 
6 



2 14 7 8 8 



2 14 7 8 8 



"Jlitrs, you see the same result is produced 



. 3. 
5 6 7 8 



2. 

4 6 7 2 3 

^^ 1 2 7 

i 2 6 9 1 6 1 
9 3 4 4 6 
4 6 '7 2 3 .;. 

.^ 9 3 1 19 2 1 Alls, 

^ as 6304 37600 



4 
3 



9 6 
6 3 



8 3 2 



6 4 
6 4 3 



6 7 



7. ' 

4 4 3 2 
13 6 4 



/ 



45 

3 2 1 6 8 4 

. 8. A merchant bought 481 bales of linen ; in each bale 
thcsre were 36 pieces ; and in each piece, 24 yards ; how many. 
pieces* and how many yard^, were there ? 

An& 17316 pieces, 415584 yards. 
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9. Three hundred and forty jseven men shared equally, a 
prize, and each received forty-nine dollar^; what was the 
whole prize? Ans. $17003. 

10. If four bushels of wheat make a barrej of flojur, and 
the price of wheat, one dollar a bushel; what will 375 barrels 
come to? ^ Ans. $1500 

Case III — When ciphers occur between the significant 
figures of ihti multiplier, omit them in the operation. 

RULE. — Place the product of each sigTiifici^it figure, directly un- 
der that by which youuiultiplvi then add the products together, a 
their sum will be the total product. 

EXAMPLES. ' 

Xst Multiply 384 by 203. Here, when we multipiy by 2, the 

Q Q ^ left hand figure of th« multiplier, 

ty n n '^^ commence the prpduct directly 

^ ^ ^ under itself, which brings it in the 

12 5 2 place of hundreds; and it should 

M r* g st^d in the place of hundreds ;. for- 

, it is repeating the multmllcand by 

7 7 9 5 2 Ans.^ 300; the multiplying figure, (2,) 

' " st^ding in the pl^ce of hundred.s. 

/ 2. ^ -• SZ 4. 

3604 340084 . 10304 

102 4005 205 

7208 1700420 ^ ^TJP^ 

S60^ 1360336 --^^^'*; ■ 

, , S67608 Ans. 1362036420 Ans. SI 12^26 Ana.' 

34634632 304^403 

10302 ^0604 

' ''/ (' ■ . 

■ ■'."■' •''" - ', y " ' 
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5568059 7 886 4 Ans. , 6 2 7 6 8 8 7 4 12 Ana. 

7. What is the product of 365432 multiplied by 7608 9 . 

Ajie^r 2780206656. 
. 8. Multiply eight thousand £.ve hundred and sixteen, by 
iwventy-six thousand and two. Ans. 6472?$03Jiv 

9. Multiply 120345 by 9004. Ans. 10835S63SO. 

10. Wha^ is the product of 24393 multiplied by 402* ' 

Ans, 96^5986 
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&isB TV.-^Whei^ MK Of^iA ofihefaciors kdve ciphers at 
$h^fighi lumd, 

RT7]:£*^MnltiiA|!ihfi wgiilflffftnt agnKff the »ime ai if ))ieie were 
no ciplxeni at the light, anaadd their products; then, join to the right 
hand of the total piquet of the. signifleant figMies, as many ciphers 9^ 
th«re are at the right hand of both the liftotor$, 

EJAMPIJBS. 

1. Ml^My 4 6 8 l)y 4 " fl?V--^Hw, x^c first multipy 

by 4, which repeats the multipL- 
cand 4 times; but We wish to 
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have dnr multiplicand' fiepeated 
forty times, and to effect il^is, we 
bring the cipher of our multiplier at 'the right of the product,* which 
^iv«s the product of the 4 its libcal valtte, which is ten times more than 
its simple value ; and ten times the simple value of ^ is fprty ; conse- 
^nenUy we have our multiplicand forty times repeated. 
^ % Multiply 3460 by 4200. Dbm.— He^ e, we first multiply 

3460 **^^ significant fisfure^, ^ our- 

A^r^fi rule directs. And since we.mul- 

^ ^r^^ ^ tiplx oftjy by 43, the hundredth 

692 part 6i our ianltipUer, otir pro- 

* Ho^ 4u^t is only a hundredth part o^ 

f °^ what it sl\ould be; wp then in- 

14532000 crease it a hundred tiines,: by- 

joining two ciphers at the i%ht 
haiid of our prodnet. We now have repeated the significjant figures 
t/t OUT multiplicasA 4900 timed ; but still, our product is. oldly.one tenth 
of what it should be; because we bave only mvdtiplied a tenth pa^t of 
our multijdicand; then to give our product its proper value, we in- 
crease it ten times, by joining another cipher at the nght hand ; which 
)s.ibr the cipher at the right of our multLpUcandf . 

3. Multiply 21200 by 70* Ans. 1484000. 

4. Multiply 840300 *y 13400. Ans. 4560020000. 

5. Twenty ihiUiilgsjiuiLlce one pcuind ; ]tf>>r luany shillings 
in four hundred and fifiyppondst Ans. 9000 s. 

Ob Itxeightyp((»md8, how many shillings^ • Ans, 1600. 

7. One hundred atid sixty square rodif make one acre ; hovy 

ipQuny square rods in -320 ^ores? Ans. 5-1200 rods, 

^, Six hundred and 40 acres make ome square mile j haw 

many acres in three hundred square miles % 

- \ «. . Ans. 192D0O acres. 

1.9. Multiply 48000(> by 12000. Ans, 5760o6o00a 

Case '^.—To^iiUiply by 10. 100^ 1000, &c. 

RULE.— Add as maay ciphers to your multiplicand, as there are 
ciphers in the^mjiltiplifcr j and the nmtiplying is perfotmed. ' 

D ^ 
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SSXAMPLES. 

1. Multiply 146 bjr 10. Ans. |4^. 

Dvic— We jain a cipher to tiM ' ttidc^^iealld, and ov whirk » dcnci 
iMB^anse it increases the Ugares of our molli^caiui ten timflB, hv gi«w 
ii^ units thiQiplace of tens j and tens thepUc^ of kiBidi«4s; and hun- 
dreds the place of thonaanas, 4ec. «V * 

^ Muitijjjr 846 by 100. Am. 84600. 

Dan.— Here, we join two ciphers to the mnkiphcand; and Uie fi- 
gares of our multiplicand are increaM 100 times, hccanse^S, the first 
figore of our multiplicand, after ^teiphen are joined, becomes hmi- 
dreds; and the next left hand %ilre 4, hecome| thonsands, one hun* 
dred times the first ralne. ti 

I S. Multiply 8334 by 1000. Ans. 832400a 

4. Multiply 30460 by 10000. Aq«» 304600000; 

Case YL—To multiply by 9, 99, 999, &c. 

RULE.— Join to the tight of the multiplicand, M many cipbets, as 
your multiplies t^ntainr nines; and from the smn produced. islnbtniAt 
the multiplicand. Or you may 'pimply multiply the multipUcand by 
tl^e nttmber of nines in the multiplier. •Tha nrst methodi frequently 
shortifeais the work. ,x \ » ' ^'. 

EXAMPLES. 

1. Multiply 464 by 9, DBV.*-Joining a cipher to tbe'right 

4640 of our n^tipUcand. is repeatihg our miiltiplicand 

454 ten timea and 1^ suotractiag our multiplicand once, 

. inust evidently leave it une times repeated; as^ap«. 

Abb. 4^76 peais; frton the same eaauimla nmltipliied by 9* t- 

4 6 4 .^v > 

'9 




Ana. 4 17 6 

464800) 
5L Multiply 4642 by 99. i 4642 \ Aai> 450Sg& 
• ^* 459658} ^ 

BsiL— Here, it is plain, by join^g two ciphers to the mnltipUeand, 
we mcreaie it I<N) times; anii omr alLulti|dioej^ beinif onoe laJMli1»ay» 
or subtracted, most leat^ itr^ times sepeated^ .v 

3. Multiply 3472 1^999. c Ana, B4685S8. 

4. Multiply 34672 by 9999. : Ab^ 34668|328. 

Ga8B YVLhr-To multiply by « cdmposUe linmber ; thai tf, 
iohen ik& miUtipUer tan be j^vdu€ta by ikii ^fUlSplying of 
any tv)0'<figkres in ike multiplieaiion idble, 

KUIiE. Atiiltiply the muMplieand first by one of t^ie figure9,'anid 
that product by the otheri ftQd thiailast product will be the total prc^ 
duct required^ ' ii. 

. # 
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i. Multiply 243 by §5. Iii this ezample^ T and 5 are caUed 

2 4 3 ^^ component parts of 35; beoerase 

- 7 t|ines 5 are 36; and it will anake 

, ■ V nd difierenc^i t^bieh we multiply by 

17 1 firat- 

>)l * , 5 . Debl— We first mnltiply by 7, 

j[ f. which repeats oar multiplicand 7 

Ana. 8 5 5 times; and then we n^iltipl^r this 

'>'!» :y' product, by 5, which is i^epeating, 5 

times, a number 7 times as great as oar $^t multiplicand, consequent^* 

Ijj our multiplicand is 35 times repeated, because 5 times 7 are 36. 

Our work perhaps may a^pe^r more dear to the young student, by 

multiplying the sa^e multiplij^nd directly by 35; tnus^ the same jre- 

suit, you perceive^ is produced. ^ .' 

2 4 3 i. NaTB»r-This method o^ work, will not be 

3 5 found of much service, in s^ple multiplication ; 

12 15 ^^^ ^* ^ sometimes foi^nd vejy coijyenient in mulr 

7 2 9 tipiyiiig a campouiid Quantity. 

2. Multiply 480 by 36. Ans. 17280. 
i Multiply J324 by 45. Ans. 5958p. 

4. Multiply? 368i by t2. AnW 265^8. 

5. Multiply 3124 Vy 3l Ana. 253044. 

6. Multiply 4638 by 96 An^ 445248. 

7. Multiply ,3040 by, 49. ^ Ana. 148960. 

, PROMISCUOUS EXAMPLES 

: 1. What will a year's Jboard come to, at $2 a week ; allow- 
ing fifly-two weeks to thjj yearf Ans. ^104j 

. 2. Suppose 80, seamen wore concerned in tal^g a prize a$ 
sea, and on diri^hg their prize-money, jtoch seaifian received 
$150; what was tne amount of the prize r 

\ . r- ■ Ans. $12000. 

3. A gentleman boug'ht 307 horses for shipping, at the rate 
o/ 9105 each ; what 4id he pay for the whol^? 

. iv Ans. <$82235. 

4. A gentleman dividing his fortune among seven sons, 
f^jLind titot the portion of each, was $1050; what was the 
gentleman';i fortune?^. Ans. $7350. 

.. 5. Theia^are 320 tods in a nile; now suppose the distance 
betweet thd United States and Eiirope, to be 3000 milar; 
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will you tell fao# matxy rods .Europe is distant from the 
UaitedStotes'J* . - ^ Ans. 960000. 

6. Hovr much monevmust be distributed among 86* per- 
6b&«, so tbat each may nave 1 10 dollars ? **' Ans. $9350. 

T: What is the pibduet ot 980, repeated 99 times? 

Ans. 97020. 

8. If 1781 be multiplied by 1121 wl^t will be the product? 

Ans. 1996501. 

9. If I pay 9 dollars for one hsujd, of pork ; what must I 
pay fot 50 barrels, ^ that rate? Ans. $450. 

10. If one tun of hay cost 8 dollars ; what will })e the cost 
of 50tun«?c Ans. $400. 

.11. What Will 20 cows cost, at $18 each? An§: $360. 

12. A dollar in New-Yorft cftntatins B shillings ; how many 

shillings in 96 ddllars f $j&: 76$ Shilli&gs. 

MULTIPLtCATION OF . 

DECIMAL OR FEDERAL MONEY. 

A knowledge Of this moner, will be found y%ry bede^ciftl in. tlv^ 
transacUoh of basiness, when the price of one pound, one yard, <dce. ii^ 
given in dollars, cents and millS| to find the price of a quantitj. 

RUL£.^Multiply the price of one hy the number expressing the 
quantity, the ^ame as in whole numbers: and remember to place a 
'^paratrix, as many figures from the right Aand in the product^ as it is, 
in the given price. 

NoT]s.-~All figures at the Idtt df the separatrix, will be doliars; die 
next two at the right will be cents ; and the next mills. 

ist Examples. If 1 yard of calico, cost 35 cents; what 
wills yards cost? 

,3 5 cts. Dbm.— It is plain, that 5 yards 

B should eost 5 times as much «s 1 

« ' - . 1 yard; and by multiplying the price 

$1, 7 5 cts;, ^TlS. of 1 yard by 6, our product is fire 

cts. ,3 6 times the price of onie yard, as "will 

'05 plainly appear by adding the price 

Titr /^AA' • ' Q K ^ ^^^ y^^^i 5 times. The reason 

tSf ^aaitioo. ,0 qf Qur pointing oflf as many iigure^ 

,3 5 jfor the decimiu parts of a dollar, a$ 

' t3 St there are deicmals iii the. given 

jbumber, is plain; because the de> 



V li 7 fi • cimals increase in a tenfold' prbpos** 
^ . . . ». , iion/ the same as whole Qiui]d)eTr, 

Aid wheii ^i multiply the decimJii t^itt ^ress^ tenth^ \t is j^ai^ 
that the letl hand ogure of the product is a whole number ; because, 
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ieu. tenths, are jqual to one tmit ; then the left hand fignre of tenths in 
our example, (17 tenths,) mosl. be 1 unit; because ten tenths make a 
unit ; and we then ]l«,ve 7 tenths over, which sti&ds in the place of 
t^ths, from our pointing. 

2. ' What will 5 yards of broadcloth come to^ at $4,75 cts. a 
yardi Ana $28,75 cts. 

3. What will 35 bushels of com come to, at ,60 cts. a 

bushel? K , Ans. 9f^l,00 cts. 

. 4. What is tho value of 57 yard^ of muslin, at ,37 cts. a 

yard? Ans. $21,09 et9^ 

5. What is tho value of 375 acres of Jand, at $15,50 cts. pet 
acre? ;. .^ ^n'', $5812,50 cts. 

6. What cost 100 bushels of bariey at ,87 cents per 
bn&el ? ' Ans. $37,00. 

7; At 2 dollars and 38 cents per ream of paper, what is the 
wonh of 160 reams | Ans. $357. 

8. What are thre^ hundred barrels of beef wort^ at $9,85 
cts. per barrel ? ^ .^ : Ans. $295^, 

9. What will 8 bushels of potatoes come to, at 37 cts. per 
bushel? ^ .. Ans. $2,96 ctSv 
. 10. What will 10 ^rds of wood come to, at $1,25 cts. per 

cord? - Arii $18,50 ctst 

11. What G03ta fiirm containing 150 acres, at $24,5Q cents 
per acre? r*, .. ' Ans. 3675 dollars. 

. 12. What Will 9 dozen of eggs come to, at 9 cents a do- 
zen? ** ' ;, Ans. 8 |L cts. 

13. Bottght^O horsea^'^r shipping, at seventy-two d(^lars 
per head j what did they sU cost? . Ans. $1440. 

14. What are 35 bushels of apples worth, at ,30 cents pe;^ 
bush^el? V. ,v Ans. $10,50 cts. 

..15. What will 56 pounds of butter come to, at ,22 cts. per 
pouodt '- \ Ans. $12,32 cts^ 

i6t If a man spend ,75 cts. per day ; what will he spend iii 
365 days, at that rate? Ans. $273,75 cts. 

17. Wl^at iiiil 30 sheep cost at 1 dollar and 25 cents per 
hea4V ^ , Ans. $37,50 cts. 

r IB. What wQl :45 bashels of <iom come to, at ,45 cents per 
buAel? / .! _ . Ans. $20,25 cts. 

. lQ^,U^mBctt,Te(xbre%lJi5 cts;a.dayf what must he redeiye 
fcr 4IS dar*^ laboiir ?; . ^ ^ Ans. $60. 

i>2f ■ ■ 
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QUESTIONS ON SIMPLE MULTIPWCATIDN 
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What Is.xhuHJflicationt A. The shortei$t method ^ peifor^ntAflr 
addition, when the same nxonber is to be repeated la. given nomber pf 
times. "What are the two given numbers called 1 A. MnltipUcand and 
multiplier. What is the i^umber called arising from the operation ojt 
Uiewcifkl A. The answer or product. WhatisthemultipDcandl A. 
iV number to be repe^ed. by another. What is the multiplier 1 JL 
Tlie repeater, or number by which the multiplicand is to be repeated. 
What do you understimd bv the product 1 A. I understond, that it is 
the same as setting ^wn tne iQiutipli6and as many times as the mul- 
tiplier expresses a unit, and adding ; the amount in additicm, and the^ 
'prcdvft in multipli6ation, must be the same. If you have four for ^ 
iQt|rti.p)uler, how many times greater is the product than the multipli- 
cSirid i A. FcJur times ; because ^he multiplicand has been repeated 
f&ur times. Gould the same be performed oy addition 1 A. It might 
by setting down the multiplicand as many times as the multiplier ez^ 
^r^ss^ a unit ; and then adding, the amount would be the same as the 
product in mujtiplication ; but it would be a tedious method to work 
by s^ldition, especially when the multiplier is larsfe. If you multiply 
a number by five, what part of the product is the flultiplicand 1 A. 
^ A fifth part'; because the multiplicand has been repeated five times to 
< produce the product. How do you pla^e. ,the ^iven numbers for work t 
^ A. The multiplier under the multiplicand, so that units stand imder 
units, tens under tens, &c. If your multiplier consists of but one fig- 
ure, how do you proceed in the workl A. IMultiply'the right hand 
figure of the multiplicand by the multiplier, and if the product should 
not exceed 9„place it directly under ; but ;if .Wi^ product exceed 9, set 
down the right hand figure of the product, ana add the le'ft to the pro- 
' duct of the next figure, because it is of the same kind of the next at 
the left; and thUs proceed with all tha fifut6s of the multipUcand; 
rememberiing to set down the whole product of the left hand figure. 
How may multiplication be proved 1 iL The most simple meth<xls of 
proof are, by multiplication, addition, subtraction, and division. How 
do you prove multiplication by itself 7 A. By making, the multipli- 
cand, a multipliej*. Why shoui4>hat prove it 1 A Because it is evi- 
dent, that it can make no difference which of the given numbers we • 
take for the multiplier"; thu^ we may say, 6 times 8 are 48 j or we bmlt 
make 6 the mulupHoiUkd; aM say, 8 times 6 are 48; the same resnft 
aJ5 produced in either case. How do vou prove multiplicatkm by ad* 
dition 2 A. By settjijgi^ d^wn the multiplicand as many times as tlie 
ihrnltipiier expresses i unit, and then adding; and if the amount in ajd- 
dition, be equal to the t)roduct in multiplication, the work has hetik 
correctly perfon^ed; because it is plain, if we take 8 for a multipli- 
cahd, and 4 for a' multiplier, that the product will be 32; and if we set 
8 down 4 times, and add, the amount will be 32; bnt-by multiplication 
we arrive at the resuH with less labour. How is multiplication.proTed 
by subtn^ction 1 A. By subtracting the multiplicand from th%ttn>< 
duct, as many times as the multiplier expresses a unit; and shotddthA 
operation diminish the product to no^hipg, the work is right ; for it is 
Clear, if the multiplicand be ^ken away as x^any times asjt hasjb)^ 
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jceptated ; it Btist dipunish it ^anothing. How is multiplication proved- 
j)y division 1 A. By dividing the product by either of the factors ; 
and if the quotient oe equal to the o^ther, tht work is right; because di- 
vision is only the reverse of mulUpUcation, or a short wav of perform* 
ling; Subtraction ; and if we ^vridf the product by the muitiplieand the 
gnotientjnust equal the multiplier, wnich shows how often the mul« 
^tiplicand has been subtracted Iron the ptoduct ; and as it can onljr bo 
subtracted as often as lie multiplicand Las been repeated, the quotient 
piast always^equal the multiplier, leaving no remainder. When th^ 
iinulti(>lier consists of more than one figure, how do you proceed 1 A. 
^ff^iji multipjjy tBe ni^ultiplicand b^ the right hand figure of the multi<- 
4>lier ; |hen b^thene^t l^ft hand ngure of the muitipfler ; and so on, till 
the mult±[)Tice^i^ )ias been repeated by each figure of the multiplier^ 
;placing the.|)rpduct of eachViirectly under the multiplying figure ( 
then add the several proclucts, in the same order in which they stan'd,^ 
iftur the total produci. 3^hat mu5!t be done, when ciphers occur be- 
tween the significant fifures of the multiplier 1 A. Care must be taken 
to commence the product of the first figure of the multiplier, in each 
,|)lace, directly imder the figure by which we multiply. If our multi- 
]^ier is 36, and instead of removing the product of the 3 one figure f uf- 
tLer to the left than the product of the 6, we place the product of the 
'9 direjptly under the produpt of the 6, and then add the products, 
what would it be the same a^ iiiultiplying by 1 A. By 9 ; because we 
filKt repeat our nniltiplicand 6 times, and then 3 times ; and not giving 
<(he prodtict of the 3 its proper local .plage, the multiplicand stands i 
it||nes and 3 tunes repeated ; that i^, ^hen, added, 9 times repeated ; but 
had we placed the product of the ^iQne figure further to the left, we 
wbuld have giveii'jif its local value • the products then would have ex- 
pre^ed the multiplicand G times repeated, and 30 times repeated, and 
wh6n added, the multiplicand 36 tmies repeated. When ciphers oc- 
cur at the right hand of one or boin the factors, what must oe done 1 
A. The significant £gi^res must be multiplied tl^e same as if no ciphers 
yr^Te at the right f then to the right hand of the total product of the 
jngnifiparit figures, we annex as rnsny ciphers as are equal ,to the ci- 
pla^ at the right of both the factors^ in order to give the significant 
Sgiires their local place in the pralaet. . How do you multiply by 10, 
100, 1000, &C.1 A. To multiply 'by 10, we join a cipher to the 
right of the multiplicand, which mcreases it ten times ; because figures 
^creaise in a tenfold proportion, and the cipher removes the place' 
of eaclii ptie figure further to the left ; the figure which first expressed 
imits now. expresses tens, and the rest at the left increase- in the sami» 
proyiertion ; arid when we join tw<^ ciphers, the unit figure become* 
luuidreds ; an^ the figure in the .place of hundreds expresses 100 
times its simple value; and when we 'join thi*ee ciphers, the unit 
iigure becomes thousands, that is, one thousand times its simple value; 
and the figures at the left, being in a like manner removed to the left, 
vincrease in the same proportion. Can you multiply by 9, 99, 999, &c. 
In any other \fay- than by directly multiplying the multiplicand by 
'the number of nines 1 A. Yes, we may join as many ciphers to tim 
tight of our multiplicand as our njultipUer has nines, and from tb^ 
sum thus produced, subtract the multipUcand; because by jbuung ons 
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ipher to the multiplicand, we repeat it 10 times; and theft subtract- 
ig the muItiplicaiMl nnce, leaves it 9 times repeated ; and if our mul- 
plier is 99 we join two ciphers which increases our multiplicand iOO 
mes : then suotfacting the multiplicand once, leaves it 99 times re- 
eated,; and we observe the same rule, in mnltiplyinp; by 3 nines, or 
ny number of nines. How do ypu proceed to multiply by a compo- 
te number I A. First multiply the maltip^and by one of the com-* 
onent parts, and then that product hj the other; and the last pro- 
iict will be the total prodact When is a number sftid to be a compo- 
te number 1 A. When it is produced by multiplying together any two 
^'ures in the multiplication table. Is thirty-five a composite numbi^rl' 
.. Yes. What are its component parts 1 A. 7 and 5. Whyl A. 
oause 7 times^5 are 35. In multiplying by the component parts oj 
\ why should it produce the same product, as multiplying directly by 
> 7 A. Because when we multipl;^ by 7, we repeat our multiplicand 
times; and when we multiply this product hr 5, we repeat a num- 
;r 5 times, which is 7 times greater man our nrst midtiplicand ; and 
times 7 times must make 35 times repeated.— What is muitiplica- 
on of decimal, or federal money 1 A. It is repeating the parts of aii 
iteger, or integers and parts of integers, a given number of times.— ^ 
That are integers in feaeral money T A. Dollars. What are the de- 
mal parts of an integer 1 A. Dimes, cents and miUs, or cents and 
ills, as they are commonly expressed. What do yon understand by 
decimal 1 A. I understand, that it is something less than a tmit; in 
lUing tenths, I understand that it takes 10 for a unit; and hun- 
redths, that it takes 100 for a unit ; and thousandths, that it takes 
KX) to equal a unit; so that the name of each figure, shows the exr 
;t number required to equal a unit. How do you multiply decino^d 
oney? A. The same as whole numbers. How do you distingui^ 
icinials from whole numbers'! A. By a separatrix placed between 
em. Why are decimals multiplied the same as wbofe numbers 1 A* 
ecause they increase in a tenfold proportion, the stfme as whole aum- 
irs. How do you point ofiT decimals in your producti A. As far 
om the right, as the separatrix is in th^ multiplicand. When the 
ice of one yard, one pound, or the price of a unit of any kind, is 
ven I how do you obtain the price of a quantity T A. By multiplying 
e price of one, by the nomber expressing the quantitjr. Why shoold 
at give the price of the quantity! A. Because it is repeating the 
ice of one as laany times, as the quantitv expresses^ or contains 
lits. If one yard cost S4,50 cts. ; how would you find the price of 
yards? A. I would multiply $4,50 cts., the price of one vtird, by the 
lits expressed in ike numwr of yards, that is, by 4. Why should 
at give the price of 4 yards 1 A. Because, it is plain, tiiat 4 yards 
ust cost 4 times as much, as one yard ; and multiplying the price of 
le yard by 4, is repeating Ihe price of one yard, 4 tunes. 

SIMPLE DIVISION, 

Is tiie shortest method of performing saJtitraetio4| where th^ same 
amber is to be taken away a girea D^nnbeir of tiSdes. It skoiii in al 
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floiieise inaiuier hov olte;^ pne niupber is contained in anotber, or liow 
often one number fl^y be subtracted from another. Tbe two giren 
Clumbers in diyisv3n nre called (Zm^r and dividmd. The number 
arising from the operation of the ^ork, is called the quUtent. And 
there is sometimes an uncertain nijpnber caltiid the remaiiUcT. The 
diridend is the nun^er to be divi4(|l. The divisor is the number bf 
which the dividend i^ to be dividea. The qiY>tient shows how man^ 
times the dividend contains the div!«or. or how many times the din- 
sor can be subtracted fri^ the dividena. Tbe remainder is something 
left of the dividend after the divisor can no longer be subtracted, and 
is always j€»s than the divisor. 

In multiplication we have the price of a unit given to obtain tbe 
price of a qu^tityv ]^ division ye. have thf price of a quantity given 
to obtain the price of a unit ; so it will be perceived, that division is 
ciactly the reverse of multiplication, as well as a short way of per- 
forming suKiitrfction ; by it. we ohange lower .denominations mto 
higher ; and by it we divide any number or quantity into an equal 
Slumber of parts ^r shares, containingeqipal quantities, n * 

RULE.— Place the divisor at the ibft hand of the dividend, sepa-. 
rated fr<Nn it by a vertical line, X | ). Tnen, assume as many of the 
tefl hand figures of the dividiftd, as shall be sufficient to contain the 
divisor something less than tjpn timsi^ and j^iquire how often the d>- 
visor is contained in the assumed number, aiia place the result for a 
<|uotiettt, at the right of the dividend! separated therefrom by a small 
vertical line..'. Jdultiply the divisor by this quotient figure, and i^aoe 
(the^pr6^^ nhifliir the as^i^mcyl pan of the dividend. Then subtract 
•it d)Lerefr<v7i, and to the remainder^ ^rinj[ down the next figure of the 
dividend, which must be divided as before, placing the result in tbe 
quotient ; and so proceed, till all the figures of th€ dividend, have been 
. brought down. After midtiplying by your quotient figure, if the pro- 
duct oe grefter than the assumed part of your dividendi you must le» 
sen your quotient fig^nre ; buj^ if the remainder /after snotracting) be 
.greater than the cuvisor, you kipst increase yftir quotient figure^* 
And when you bi4bf down (to {he ivg^ of your remainder) a figure 
Crom the dividend, and it does not then contain the divisor^ you mosi 
write a cipher in me quotient, to signify, that the divisor is not con- 
tained#and then bring down another figure from the dividend ; and so 
^^pniinue to do, till your divisor is contained, or all dJb figures brought 
down from the dividend. 

MirrnoDs of PBooF.--^The best method ot proving division, is by 
osmltiplication.. 

;, 1. Multinly th^ quotient by the diviwr, and if the product be equal 
to the dividend, the work is right. But should ydiuhave aremainder^ 
4t must be added to the product tomake,it equal to. ^ dividend. 
. 9. Division may be proved by addition. Add ^i divisor as many 
times, OS the quotient expresses a unit: and to *Ke\ amount add the 
remainder; (if you have hny,) and if the sum e<iuai the dividend, the 
work is right But the better way to prove divisioa by addition, is to 
Md the temainder to the several produ<;ts produce^ from the multipU^' 
5ftion of th^ divisor ia the order in which tlv^ stand; and if tfie 
Jjunonnt equ4i the dividend; Qis work Is tight: " 
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3« Div&iott'may be proved bf subtraction. Snbtrft^ the divisor 
from the dividend ^ onen as the quotient contains a unit ; and if ft 
diminish it to nothing, the wo^ is right ; but when you have a i^- 
mainder in dividing, your remainder after subtracting, must equal 
your remainder, vhen the work was performed by division. 

4. Division ma^ be made to prove itself. Divide the dividend by 
the quotient, and if your quotient equal your divisor in the first opera- 
tion, the work is r^ht ; and if you had a remaindef in the first work, 
the remainder in tie last operation must e<]/ual the remainder in the first. 

Division is denoted hj, the following character -*- ; thus^ 
48+6 signifies, that 48 i^ to be (|iyided by 6. It is some^ 
times denoted by a horizontal line, ( — ) dirawn tmder th^ 

,. 48 sig- 

dividend, and the divisor placed belofw the line ; thus, --- 

nifies, that 48 is to be divided by^Si It is likewise denoted 
by tmo vertical lines, j | or inverted parenthesis, ) ( ; thus, 
6)48( signifies, that 48 is .to be divided by 6. 

Note. — ^Under this, as well as the .other $imple rules, the 
methods of proof introduced^, 4Te in themselves sufpgientjo 
illustrate the principles of ^e rules, and the relation which 
they bear to one another; and iot the sake of becoming ac- 
quainted wilb these principles,, the student should as carefully, 
examine every method of jgfopf ^fi[ered/>A|^i;he r^es thenar 
selves. Every di^culty i^ll vanish before, the^ studenl, 
every principle ivill appear easy and simple, and his progress 
will be rapid and interesting, if he will only attentively Ex- 
amine the illustrations and demonstrations given with the 
examples* 

DIVISION TABLE. 

=r 1 

.- 2 
.. 3 
• - 4 
-. 5 
.• 6 
-. 7 
.. 8 
.• 9 
.*10 

..12 



2+ 2 = 1 


3 H- 3 = I 


4 H- 4 » 1 


5 H-i 


4.. 2 .. 2 


6.. 3 .. 2 


8 .. 4 .• 2 


10 .- 5 


6.. 2 .. a 


9.. 3 .. 3 


12 .. 4 .. 3 


15 ., 5 


8.. 2 -• 4 


12.. 3 .^ 4 


16 •. 4 .. 4 


20 .. S 


10.. 2 .. 6 


16 ..3 .- 5 


20 .. 4 ..' 5 


25 .. 5 


12-. 2 .. 6 


18.. 3 .. 6 


24 .. 4 .. 6 


30 .J$ 


14.. 2 .. 7 


21 .. 3 .. 7 


23 .. 4 .. 7 


35 ..5 


16.. 2 .. 8 


24.. 3 .^ 8 


32 ..4 .J 8 


40 .. 5 


18-. 2 .. 9 


27,. 3 .. 9 


36 .. 4 .. 9 
40 .. 4 .-•«) 


45 .. 6 


20.^ 2 .-10 


30., 3 ..10 


50 .. 5 


22.. 2 -.11 


33.. 3 ..11 


44 .- 4 --1I 


55 .. 5 


24-. 2 -.12 


36.. 3 .. 12 


48 .. 4 .-12 


60 .. 5 
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I^jyiSION TABLE— CONTINUED. 


g -f. 6 = 1 7 * 7' « 1 


8 + 8 = 1 


9 H- 9 « 1 


IS.. 6 .. 2 14.. 7 .. 2 


16 .. 8 .. 2 


18 .. 9 .. 2 


18.. 6.. 3 


21 .. 7 1. 3 


24 .. 8 .. 8 


27 .. 9 .. 8 


24.. 6 .. 4 


28.. 7 i. 4 


32 .. 8 .. 4 


36 .. 9 .. 4 


?0.. 6 .. 5 


35.. 7 :i 5 


40 .. 8 .^ 5 


45 .. 9 .. 5 


86.. 6 :. 6 


42.. 7 .1 6 


48 ^. 8 .. 054... 9 .. 6 


42.. 6 .. 7 


49.. 7 .i 7 


56 .. 8 .. 7 


63 .. 9 .. 7 


48.. 6 .^ 8 


56.. 7 .. 8 


64 .. 8 .. 8 


72 .. 9 .. 8 


54.. 6 .. 9 


63 .. 7 .. 8 


72 .. 8 .. 9 


81 .. 9 .. 9 


60.. 6 ..|0 


70. • 7 ..10 


80 .. 8 ..10 


90 -. 9 ..10 


66.. 6 ..1177.. 7 .-U 


88 ..8 ..11 


99 .. 9 ..11 


72.. 6 ..12 


84.. 7 ..12 


96 .. 8 -.12 108 . 9 .-12 



la^. 10 ^ 1 



100 . lO.-lO 



120 . 10.-12 



2d ...10.. 2 110. 10.: 11 

30..10.i 3 

40.. 10.. 4 

«0.. 10.. 6 

60. .10.. 6 

70.. 10.- 7 

«0..JO.,- 8 

?0.. 10.. 9 



11 -i- 
122 . . 
33.. 
44.^ 
55 .^ 
66.. 



11 
11 
11 
11 
U 
11 



1 
2 

3. 
4 
5 
6 



77.. 

88.. 

199 . . 

110 . 

ifi. 

132 . 



11 .. 7 
11 .. 8 
11 .. 9 
lU.lO 
11 ..11 
11 -.12 



12 ^ 12 = 1 
24.^ 12.. 2 
36.. 12.. 3 



48.. 12.. 4 
60.. 12.. 5 
72.. 12.. 6 
84.. 12.. 7 
96.. 12.. 8 
108 .12.-9 
120. 12.. 10 
132 . 12^.11 
144. 12.. 12 



NoTE.^TI)e slQclent will notice in the teble, that thedlrideiul is 
placed first,-; the divisor next, and the qnotient or answer to«achy at 
t^e right of the parallel Ehes. The $taitel|t can make use of language 
simil^ to this, in repealing the table, ^ ib 2 once, 2 in 4 twice, 2 ia 
(» three tiniijs^ that is, 2 is contained, or can be subtracted from 2, once ; 

id 2 is coa'tained, or can be subtracted from 4, twic^ ; &c. 



6 

luid 



8-*-2=:howmany? 

l$-i-4=howmattjr? 
36-fc63;hoy(r mao^? 
45?«-5=:how mattj^i 
72W-9=h6w many? 
96^&s:how manff 



32-^ 4=howinany? 
28-^ 4=howinany? 
81-^ 9=::hovir many ? 
64-*- 8=hown)aiiy1 
72^12s=how many ^ 
48^ Q^Aow nmnyt' 



'^'?^- 



.-fi 



QMesiioTis i0 he wmtally ansiosred by the Sludewi* 

1- If 10 oranges cost ^ cents; what will one cost ? 

2. If 3 apples cost 3 cents*; what will 1 cost 2 

3. If 3 bushels of oats cost 6 shillings : what was that m 
litehell 
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4. Greorge dirided 16 applef equally among 4 bQyi;. boff 

nuiiiy didhegireeaciil . .; 

5. Charles wishes to dlyidq^ 84 oran^ among 4 cooqML- 
nions; how many can he give "^eafch?" 

6. A lady paia 24 ^Ilmgs foi 8 yards of satin ; what di(| 
it cost her per yardf 

7. A gentleman bought 4 ^ds of broadcloth for $20 ; 
what did he pay per yard? 

8. If 3 cents will bay a peach ; bow manj; caii yon l>uy. 
Jbr 9 cents? how many for 12 cetdBt how mdny ^t 16 

. cental how many for IB cents? how fnany fcgr 2f cents ? 
how many for 24 cents? how many for 27 cents? hbw many;* 
for 30 cents? how ^ many for 33 'cltotsT how xpany for 36 
«eDt8? I 

9. If beef is 4 cents a po^nd; how ^lany pounds can you 
buy for 8 cents? Iiow many for 12 cents? how many-fot 16 
cents? how manj^ for 20 cents? how many for 24 cents? 

10. When stage fare is S cents a mile ; how fikr can you be 
carried for 10 c^Bt^? how &r fox 15 cents? how &r Ic^ 20 
cents? how &r fot 25 cents? how &r for 30 cents? how &r 
for 35 cents ? how fer for 40 cents ? ' . ' 

11. A teacher gavQ 48 cents to S boysj how mi^xry did h« 
gire each? ^ - 

12. Twelve yatds of broadcloth cqst GQ^dolUgrs; what was 
the cloth a yatd? 

]&cAM'^LK8.-^To be peijorx!^ on the slate, 

1. Qivide 12 by 4 ' ' 't)«M.— We first set down' 4 

Dividend. ^^^ divisor, and ^t the right hflnd' 

rv^^. A\ io /Q riwt^:.^* ^"*« 12. our dividend, separated 

DiVWOr 4) 12, ^3 ^Qtiei^ ^om our divisor by a si^iJU ver- 

12 tfcal line. We then inquire how' 

Q Often 4 is contain^ fn 13; and 

consideriDg division to be exactly. 

the reverse oC mttltiplication, we 
readily determine. In moltiplieation, wf have t^o factors given to 
find their product ; an4 4« our afviso)^, is one of those fSu^ors, and 12, 
our dividend, is the pi^bduct arming fironi the lUumplicati^n ef 4, bv 
the* other factor; consequently we must think of some fi^re by which 
we may multiply 4 to produce t)8. The mind^teddily fixes itself on 3; 
as the other factor, for a quotient figure; because the divisor an4 thd 
(itfotient are the factors m multiplication, and the dividend. the prcH 
ttupt We then put 3 at the right of our dividenrl for a quotient, sepa^ 
rated from the dividend by asnrali vertical line; we nCxtJuitilti^ly our 
divisor bv3, by saying 3 times 4 are 12; placing the-jprod^pt wid«|f 
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our divideiid] we then subtract and find that we have no remamc^r. 
Prqof. — According to the first method. 

Multiplicand, 4 Dem. — Here, we take the divisor and qoo- 
Mnlfmli'pr ^ ^i®**^* ^^^ multiply them together; which 

iviuiupiicr, o jjjgj^ijy tiemonsttates the relation which this 

" ■""''■ rule bears to Hiultiplication. In division, wo 
Product, 12 only separate the foctors and give them differ- 

ent names j the 4 which we here have for a 
multiplicand, we had before, for;^ divisor ; and the 3, our multi|)lier, 
We had then for a quotient ; th^y are, innltiplied together in division 
th^ same qjs in miiitiplicatiou; only under different names, producii^e: 
xh^ same product. When we divide by 4, Qur quotient is a fourth 
part of our dividend ; and when we multiply^* by 3,' cjur multiplier is . 
a.fourth part of our pfbduct ; consequently, our dividend and product 
must be alike ; because 3 is the fourth part of either. Multiplying 4 
by 3 produces 12 ; it is then plain, that 12 contains the 4, oiir 'multi- 
plicand, 3 times ; therefore when we divide by 4, we must suppose the 
1^ to contain 4 three titties. 

Jt^RooF.r— According to the second method. 

4 • "Wihen we divide twelve by 4^ we inquired how often 4 

A was contained in 12, and we fouiid it to be contained 3 times. 

- Consequently^ it we put down ||ie divisor three times and add, 

^ our amount must equal the dividend ; therefore, it is plain, 

— that division may be proved by adding^ the divisor as often as 

X2 the quotient- expresses a unit j as our example shows by its pro- 
ducing the aiyiaend. 

Proof. — According to the third method. 

12. Dem. — As division is a short way of pejformin^ subtrac- 

4 tion, it is plaiii, that it may be proved by^ subtraction, or the 

.«_ same work be performed by subtraction. In division we take 

8 out the three 4's ftrom the dividend at One operation ; conse- 

4 quently the work is greatJy abridged, especially, when our 

— — quotient contains man^ §^res, as our proof snows, which is 

4 the manner of performing the work by subtraction, and illus- 

4 trates the relation which tliis rule bears to subtraction. By 

-^ subtracting 12 in division, at once from our dividend, we had 

^ no remainder; and by subtracting 4 |hree times, we have no 

remainder, so that the same result is produced in both cases. 

But in performing thi§ work by subtraictiafa we would necessarily 

Jiave to count the number of subtractions J which is at once shown by 

our quotient in division. 

Proof. — According to the fourth inethod. 

Dividend, > That division may be made to 

Divisor, 3) 12 (4 Quotient, P^^^^®. ^^fi HS^'l^T' ^^^^^^^e when > 

io ^ we divided 12 by 4, we found that 

^Z. w 12 contained 4 three times; then.it 

; .; follows, that 12 contains 3 four 

timeS| as our proof shows ; then it is 

E 
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plain, if 4 can be subtracted from 13 three times, that 3 may be sub? 
tr^ted from 12 four times. 

Here we offer an example where the diridend will have to be sep&> 
rated into different part«. 

2» Divide 24(J0 by 5. Here we first assume twa of the 

Dividend, Quo,. ^^^ ^^^ ^f^J^^t °^,«^^ dividend, be^ 
T-\- • * c\ nifir. /Tftrt cause the left hand n?nre d*es not 
JJiViBQT, 5) 2460 (492 contain the 4ivisorj we then inquire 
'*20 how often 5 Js contained in 24, and 

~ ^^ we suppose' it contained 4 times, pla- 

cing the 4 at the right for a quotient; 

^^ we then §ay, 4 times 5 are 20, pla- 

10 cing it un4^ the assumed part of the 

■«Q dividend; we next subtract 20 from 

• *r 24; and to the right hand of the rcr 

maiQder^ we join 6, the next figure 

of'buf dividend, and then consider 

( how often 5 can be si^btracted froni 

46, and finding it to be 9 times, we then set 9 in the quotient, and mul- 

^ply6 by 9, which gives us 4^, which we place under 46; we then 

subtract and find the remainder *to be 1, to which we join a cipher ^the 

next figure of our dividend ; and. we again inquire how often 5 is con- 

lainedtjn 10 : we suppose it to be twice, setting 2 in the quotient ; we 

Iheh say 2 times 5 are ten, placing it under the remaining part ot»our 

dividend ; then subtracting, we find it leaves nothing of our divid^Ufl ; 

that is, we have no remainder. The work is now done, and the quo- 

lient shows how many times 5> may be subtracted from the diii^dend ;' 

for the operation is already performed in the shortest possible way ; 

that vb by division. 

pEM.-rOur divisor, 5, in our second example, expresses ^prealer 
himple value than 2, the left hand figure of our dividend ; co|weqaent- 
Jy w^ cannot have in' out Quotient, units of the first orderof our divi- 
uend; but when we assume ^e next figure of our diviaend.we have 
124, which according to. the laws of notation expresses 24 hundreds ; 
we then can have units in oijir quotient of the second order of our divi- 
dend, which is hundreds; so our first quotient figure must express 
hundreds ; because' that part of the diyidend produeiag the first figure 
of the quotient, is himdreaa. We then place 4 in, the quotient, with- 
out regard to the local p^irt of the dividend producing it ; because eve- 
ry fiigure at the right hai^d of that part of the dividend used, succes- 
sively brings one in the quotient possessing the spime local place of the 
part of the dividend producing it. By bringing down our next quo- 
tient figure to the remainder, we have 46 tens, according to the rules 
Sf notation, (for there is another figure to be brought down from our 
ividend,) in which the divisor is contained. 9 tipies, which is nine 
tens; because the part of our dividend producing it, is tens. "When 
iwe join the next figure of our dividend to the remainder, we have ten 
tmits, consequently our next quotient figure, 2, must be 2 units; be- 
cause the part of the dividend producing the 2» is units. 
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NoTEr— By proving this example by mnltiplication the student wih 
discover, that our remainders arisfe from the cai^riage in.«niltiplica- 
tion ; considering our quotient and divisor as the two faetors that have 
produced the dividend. • * 

That no obscurity may shadow our work in this role, we repeat the 
same example, with our dividend divided into its propier parts ; and 
likewise separating our quotient, "giving to each part its proper value. 

Divisor, 5) 2460 D ividend 

The first part q{ our diviclen4 i»=2400 

' - N '5X400 =2090 400, the 1st quotient 
ist remainder:^ 400 ' ^'* 
' add 60 

the 2nd ps^rt of our divi()end=: 460 90 the 2nd quotient. 
' *^ •'* 5x90=r 450 



2nd remainder^: 10 
add 



The 3rd ^rt bf out diVidend=a 10 ^2, the 3rd quotient. 

5x2=: 10 492 Answer, or total 
Last remainders* sum of 4beMftfch* 

^ tlferiti.' 
Here it is plauk that our dividend cayi be resolved into 240(>-|-604-0. 
Although in Ow usual meilbod of woikf. we would consider the first 
part of our dividend, 34 and our quotient, 4; yet our first quotient 
figure expresses 400, and the first part of our dividend 8409; and our 
remamder 460, as may be seen in the operation, and so w»regard to 
the rest ». i , . . ^ t. 

- 3. Divid^ 46346 hy 6., This is'the shortest me- 

Dividend, 
Ipivisor 6) 46346 (7724 Cludtient 
42* i * 

nr 

.42* 



- » 



14 

.,.26 
. . ; 24 

• • * . M 



Proof 46346 

to tM dividend; which m subtraction, would be called* the minuend ; 
the rexnainder ddded to the last subtrahend equals that part of the divi- 



fhod of proving this rule 
by addition. The aste- 
risks shew the numbers 
which are to be added ; 
and the dotted lines, the 
order in which they are to 
be added. 

Dem.— This method of 
proof is plain, when we 
consider, that division is 
only a short way of per- 
forming several subtrac-l 
tions. Here, we add the 
remainder to the several 
products or subtrahends, 
which gives a sum equal 
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dend directlj above, and so of the rest, tm the amount equals tlus din- 
dend. When we consider that these suBjractions hav-^'exhaiftied the 
dividend ; (except the remainder 2,) it i.s then plain; if these subtra- 
hends be collected together with the remainder, the sum must equal 
the dividend. 

Case I. — The work is usually performed by whcbt is called 
short divisi^Ut when the divisor does not exceed 12, and the 
quotient is then placed directly under the dividend- When 
the divisor exceeds 12, it is called fong division; arid fJte 
quotient must then he placed at the xig^t haiid of the dividend 
as in the pxahiples given above. 

EXAMPLES. 

Dividend We first say 3 in 4 

1. Divisor 2)467832 twice, placing' the 2 unf^ 

o Q o Q 1 r A ^^""J tlieil 2 ^ 6, three 

^ d d- y 1 b Ans. times; then 2 in 7, three 

2 times; and 1 over, to 

p-^^r >i A y Q Q o which we suppose the 8 

proof 4 b 7 8 3 2 ^^ be joinedrW say 2 

lii te nine times; thfen "18 
in 3 once, and we have 1 over; to which we suppose 2, the next 
figure, to be joined, and say, 2 in 12, six times. 

Dem. — To suppose the next figure of the dividend to be joined to 
the remainder, wnerever we have a remainder, is considering the re^ 
^ua^ndeMo.I^ s([^ many tems, which must always be conect ; for; the 
remaiMef feises lirbm tfk carrmge iif multiplication,, lirid as It tjflces 
10 of an in^feriour columii or place, to me^ 1 in the next superiour; it 
follows, that 1 in a superiour column or place, is equal to 10 in the 
next inferiour; therefore we may alwa3rs consider the remainder to 
be tens as long as there are figures at the rigfit in the dividend.^ 

2, 3 ) 4 6. 7 8 9 Notb.— Where there is 

Ans. 155 9 6-1 Rem, a remainder, in the proof of 

3 ' the work, it must be addeq 

Proo£ 46789 to the product. 

4)6378 4 4)68 3 46 5)76378463 

16. 7. * 8: 

I 0)1236734 7)8663246 8)83467 

' .9. 10, , ."U. 

.9)676836 10)8670824 11)346678 

' 12. ■*""*■ " • ''* 

12)676126 
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^^13. puppose .47244 dollars are to b« dWlded amon^ 4 pev- 
^ps; what can each receive ? Ans. $11811. 

*' 14. Five men found 'a purse of money containing 65465 
guineas ; how many guineas mast each man receive for his 
portion? Ana. 13093 guineas. 

' 15. A gentleman purchased 10 acres of fine Und, for which 
he paid $2250 ; what did lie pay per acrel Ans. 225. 

16. If a gentleman pays 144 shillings for eight weeks 
loard; what does he pay per week? Ans. 18 shillings. 

17. Suppose a man's wages to be $1092 a year; what is 
(hat per calendar month, there being 12 monthsin a year? 

'^ ' -• «' Ans. $91. 

18. How many barrels of pork can be bought for. IdSO dol- 
lars, at 10 dollar^ '|)fBy' Barrel? V .' Ans. 198. 

19. When flour is ''S" dollars a barrel; how many-barrels 
can be bought for 3240 dollars? * ' • Ans. 648. 

20. If 12 yards of bro^^jploth cost 72 dollars j what is the 
cost of 1 yard? (See the ioli()Vvjng<iiete.y ... * Ans. $6l 

NdTE. — ft must be plain to the student, that 1 yard costs only a 
twelfth part as much as twelve yards; ajid t>y dividing "72 by 12, oar 
quptient, ($6,) is a twelfth part of 73 dollar* * - 

Case II.— ^TFiien the divisor exceeds 12. 

RXTLE. — ^You will place the given numbers here, as in the preced- 
ing case ; remembering to place the quotient at th^ right of the divi- 
dend. If the left hand figure of the divisor is greati^than that in the 
dividend, you must assume one figqre more in the dividends than the 
figures in the divis^; end then you can judge very neajr^how many 
times the divisor is'6omained in the assumed part of the, dividend, by 
considering how mtnv times the left hand fi^^ure of the divisor, is con« 
tained in the two left haWd figures of the dividend ; making an allow- 
' ance for the carriage. Wkeu^aa equal number of figures' of i the divi- 
'dead contains the divisor, you will consider how many times the l^ft 
hand figure of the divisor, is contained in the left hand figure of the 
dividend, making an allowance for carriage. By observing these .riilte, 
you will g^eneraUy be able to plac^a proper figure in your quotient. 

^' p;XAMPLES. 

In this example, ive fiad ttt^t the left haad figure of the divisor, is 
greater than that at Ch^ Ipft in. the dividend ; we then according to our 
rule, assume one more figure iHi the dividend thaa we have in the di- 
visor^ and then inquire how often 4, the left hand figure of the divi- 
sor» IS contained in the two left hand figures of the dividend, and 
\fe. find that it is contained' uine times; but considering what we 
shall have to carry tQ the product of the 4, we know that the produc t 
\rould exceed the assumed figfires of our dividend. "We then say 8 

B 2 •-• 
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1. Divide 969463 by 46. ^^i&s, ta^ find jE&t 

Dividend. ^^^ ^^^® ^ remainder 

46)369463(8031. Oaoneot ^e^SlJ'd^.m'ihe 
368 . net( figure of our d^i- 

tAQ dend ; but we find that 46, our 

loQ ^visor, is not con^ltied in 14; 

***^ "we then signify it, "oy placing % 

, , 33 cipher in the quotient, and like- 

' ' ig wise to' give 8| the left hand fi- 

• * ■ cure of our quotient, its proper 

. . 37 Reib. local place j forthousAnds in our 
xy f QAoTJT dividend, pr(*3uced the 8; coi^- 

rrooL t5W44<i sequentlv It V must possess Ae 

place of thousands m the quo- 
tient. We then briug down firom obr dividend.^; the next right hand 
figure ; and inquire how of!en 46 is contained m 146, we suppose 3 
limes, and proceeding according to the rule, we find that we nave H. 
for a remainder;' to ^mich we bring down-3, the hext fijg^re in our 
dividend : we then inquire how often 4 is contain^ in^-ll*, and find it 
contained twice ^ but considering the carriage wfe' know that the pro- 
duct would exceed this part of our dividend ; therefore we set 1 in the 
quotient and bring down our divisor and sv^tract, and we find our ife- 
mainder to be 37. 

2. Suppose a man's income to be ,1825 dollars a year; 
what is {hat per day, there being 365 da'ys in %, year ? 

Ah^ d5. 
3*. Divide 20304 by 24. Ans: 846. 

t Divide 20304 by 846. Ans. 24. 

5. Divide 3264 by 136. ' Ans. 24. 

6. Divide 937387 by' 64. Ans. L7359 Rem. 1. 

7. Divide 2674236 by 634. Ans. 1218 Rem.' 24. 

8. Divide 742364 by 462: Aiis. 1606 Rem. 392. 

9. If a man spend 1008 dpllait in a year ; what is tbat 
per calendar month? Ans. $^4. 

10. The President of the ^United States h^iis a salary 'if 
25000 dollars per year: what is that per da^, allowing 365 
days to the year? Aris. $68, Rein. 180. 

11. Sixteen men by contract, are to 'receive fo^ 4i job of 
^work, two thousand three hundred aSd thirty-sii dollars; 

what is each man's part of the dividend ? Ans. $146. 

12. A man ifold« farm for $5000, containing 250 acres; 
what did he receive per acre? Ans- $20i 

13. The product of a certain numbfer is 63342 anft the ihuK 
tiplier 34; what is the multiplicand?" ■ Ans. 1853u 



"^' . 
tA. The |3h)duc€ of a number in 2336, and flie n^ultiplicand 

146^ what^i^ the multiplier? Ana. IS. 

Case lll-^to divide by 10, 100. 1000. &c. . 

.. RTXLE.^^tit off as many figures from the ri^ht hand of jTonr divi- 
dend, as there are dphers in the divisor. The figures so cut off at the 
right, will be the remainder, and the other flgnres of your dividend at 
th^ left, vill be th^-qtiotient. . 

"^ EXAMPLES. 
!• EKvid© 36784 by 10, Dem.— In nraltiplication wib 



Ciuotient. 
8678 



Kem ^^^^ proved that the joining of 

)^ '^ acipfaer tathemultiplicaad. in* 

^ creases it ten times ; and aivi- 

i^on being the reverse of mnlti* 

i$.)^^<^^^(^^'^3 plication, we, instead of joiain? 

' ) 3 0" '^' ' ^■' a figure, must cut pne off, which 

^j^ diminishes the dividend, so thai 

ojl^ the figures in the quotient, 

<g 6' have only a tenth part of the 

o — g value which they have in the 

j5j -7 8 j^vidend; because the figure 

ii 7 Ot which expresses tens in the divi- 

— -^A 'jdend, only expresses units in 

* * t^e quotient ; and it is plain, if 

o ^ should divide by 10 accord- 

.^ >ng to the usual mode of divi- 

':ding numbers, the cipher of our 

divisor would, come m^der the 4, and in -subtracting, leave 4* a re- 

mainderk ' * "* * 

i: Divide 36048 by 100. Ans. 360. Rem. 4a 

i Divide 461340 by 1000. Ans. 461. Rem. 34a 

4. Divide 634210 by 10000. Ans. 63. Rem. 4210. 

l^TB.— If we cut t)ff one figure from the right of our dividend, the 
left^iand figureis;,' which we call the quotient, express one tenth of the 
dividend, excluding tlie remainder; and th^.iigure cut off at the right.. 
sho#s what is left ^of the dividend after dividing it into ten equal 

gart^. When we c& off two figtures, the left hand figures express one 
undredth part of our. dividend; and when we cut off three, the left 
hand figures express only one thousandth part of the dividend ; be* 
caqse the figure which befbre expressed thousands, after the opei^ation, 
only ex^re!!^@!$ unitsf^ so th^ the effect may be easily discovered by the 
laii:^ or notation. > 

Case IV^ — When the divisor u a composite number; iha$ 

2s^ '^hen it can beprodtkced.% multiplying ariy two figures i^m 

the Uhble together, . 

RtJLE.— Divide the dividefld fitst by ^me of the figures, and theft 
^^uu jquotieht by the other, and the last quotient will be the answer. 
9^^s.-^The total ipemaindeT is foimd by multiplying the last rv* 
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ainder txy Ihe first dirisor. and .to tlie product add tue first ttn^a/bk-i 
iT. Or mmtiply the whole divisor by the last quocieht f aOid a&th> 
act the product Irom tha dtrideud; and the dinerence will b« t|H^ 
ue remainder. «. ' ' .: j .: > 

EXAMPLES. 

1. Divide 4 6 8 7 T by 1 2. ,Three and four 

Dividend. . " lr« -take for th^ 

)ivisor. 4 ) 46877 TK^'^^S 

)ivisor, 3 ) 117T9— 1 Bein. times 4 are 12^ or 

— ^U ^ . ^' . ^w. * - .. ^« might take 3 

tuoUent, 3 9 0b} Ix4s44-1«5 rem. ^.and 6: because 3 

- 1 2 r i* s#^ 4imes 6 are 12. r 

7 ' A ' ft,V " Q ' Or according to 

t^ 4 O » / ^ * » P*^"" "»*e» we*inaj 

o • 5 Add 5» the Rem. obtain s our . re- 

£ A A Q '7 T • "' '- njjiinder by sub- 

^ 4 b.8 7 7 trading the pro- 

act of our quotient and divisor from the diiridciild thhs, * r' 

46 8 7 71»^idenc[.'^ .^ 
4 6 872 Pfbd. of DiviSof and ftuo. 

5 True Rem. 

Dem. — The reason of this rule is plain, beeaus^ it is evident, as we 
ad in otir example, that the Sd^ part of tne 4th of«any number, is the 
3th of the whole. - '^ • * , • • 

2. Divide 146738 by 8. Ans. 18342, Rem. 2. 

3. Divide 167'984 by 16. Ans: 10489; Rem. 10. 

4. Divide 66732 by 24. - Ans. 2363, Rem. 20. 

5. Divide 937387 by 54. Ans. 17359, Rem. 1. 

6. Divide 634679 by 64. Ans. 9916, Rem. 55. 

7. Suppose a privateer jtakes a prize worth $68526, 
rhich is to be divided among^ 81 seamen ; what is the share 
feach? ^ * i / *^ Ans. $846. 

8. A mail bought niinety-eix horses for shipping, for which 
e gave 6720^' $[oltars * Whitt did they cost hiilf 0n an avd- 
age? ^^ ->: ■ . -i. ^ns.$70. 

Casb Y.-^When there are ciphers di ike right of the dt' 
isar^ " ' '.•••..'* 4 '^ . • . • 

RtrLfi.--Cul off the ciphers IVom the ri^ht hand of the divisor, and 

like number of figures from the right of the dividend. Divide ttib 

emainlng figures without regard to the figures cut off from either; 

nd to the right hand of the remainder, annex the figures ctlt ofif front 

tie right of the dividend, which jgiiXl give tbe tr qe (remainder. , .. 
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EXAMPLES; 

1. Divide 86348634 by 67000. 
Plvisor. Dividend Quotient. 
^ S7{000 ) 86348|634 ( i28S 
67 



493 
i34 

.594 
.536 

■I 588 
..53G 



...52G34Rem. 
Proaf. 86348634 



Note.-— The student, at 
first view, will perhaps 
look on our rem^Under, 
and wonder At its being 
so great ; but his surprise, 
vanishes, when he takes into con- 
sideration that oar true divisor is* 
not 67, but 67,000. 

Dem. — Cutting off the ciphers 
fVom the divisor, and an e^ual 
number of figures from the right 
of our dividend, is dividii!g them 
both by 10, 100, 1000, &c. ; and 
it is evident, as often as the whole 
divisor is contained in the whole 
dividend, so ol>cn must a like por- 
tion of the divisor be contained 



ih a like portion of the dividend ; so it saves the needless repetition of 
the ciphers as they are repeated in the common way, as the following 
example shows. 

DiTlspr. Dividend. Quotient. 
'BtrfOt) ) 86348634 ( 1288 



67000 



193486 
J 34000 

' 594863 
5|6005 

' 588634 
536000 

52634 Rem. 



Note. — This last 
work shows, that 
the ciphers of the 
divisor come under 
th3 figures cut off 
from the dividend, 
and coming at the 
right hand, the fig- 
ures cut off from 
the dividend, come 
in the remainder of 
course. 



Pft)of. 86348634 
'it> Divide 6467321 by 460. 

3. Divide 76173 by 320. 

4. Divide 4673625 by 21400. 

5. Divide 149596478 by 120000. 

6. Divide 46646300 by 670000. 

7. Divide 6346211 by 20000. 

8. Divide 64613214 by 4000. 

9. A gentlcsnan sold 300 acres of land for 2100 dollars; 
at what rate did he sell it per acre ? Ans. $7. 

10. A merchant sold 300 pipes of win« for $56100; at 
what rate did he sell it per pipe ? Ans. $187. 



Ans. 14059, Rem. 18t 

Ans. 238, Rem. 13. 

Ans. 218, Rem. 8425. 

Ans. 1246. Rem. 76478- 

Ans. 69, Rem. 416300. 

Ans. 317. Rem. 621 L 

Aqs. 16153. Rem. I21i 



5^ DIVISION or DtCIMAL OR FttDKRAL MONSt. 

DIVISION 

OF DECIMAL OR FEDERAL MONEY. 

. K0LE. — Divide the same as in whole numbers. And rememt)ff 
x:* point off from the right hand of th«MiQtient, as many figures for de- 
cimals as you have decimal places in ybur dividend ; and should you 
add ciphers to your remaindin^foi'the sake of continuing your division,, 
you will count them as decinteds belonging to your-dividend. 

EXAMPLES; 

1. If 6 bushels of wheat cost $7,50 cents; what is the cost 
of 1 busheH Ans. $1,25 cents. 

P X ? 5 Q Here we say, 6 in 7 onc^ 

' -^ and 1 over; then 6 in ll 

Ans. $1, 2 5 cts. tf^ee, and 3 over; then 6 in 

5. 30. five times. ♦ 

Proof! $7, 5 

Dem. — When we divide tjie priciS of 6 )>ushels by 6; our quotient 
is one sixth part of our dividend) and it is evideoi^ that one bushel 
should cost only a sixth part as much as six btkshels. ' 

From this example we may lay down this general rule — ^That where 
the price of a quantity is given we, obtain the price of one, by dividing 
the price of the quantity bv the number expr.essing tha quantity; and 
the quotient will be thfe ^-ic^ofi. ; The reasdhnjf'our pointing oflf^for 
delcimals is evident from tAe principles of subtraction ; smce this is o&ly 
a concise method of performing subtraction. 

Note. — When the quotient contains two or three decimal places, 
the remainder, if any, will not be noticed in the answer or quotient '. 

2. Divide $52,24 cents equally among. 24 persons; what 
will each receive 1 ' Ans. $2, 1 7 cts. 6 njills. 

3. A merchant bought 235 yard^ of calico i^r $58,75 cehts ; 
what did he pay per yard ? A" » , ^^^ 25 cts, 

4 A merchant |)aid $1615 for 380 yards of Ktoad^loth^ 

what did it cost hiih jfer yard 1 ' Ans. $4,25 tts. 

Note. — If the price is given in dolldrs, ahd yon havfr a remai/ider 
after dividing, annex A cipher, and^ek how often the divisor is con> 
tained ; and if you again nav^r a remaind^if annex pother cipher, end 
80 continue your division, till you have anibexed.t^ee ciphers to ybur 
dividend, which will reduce ydur dividend to rdu^; ^onsjaquentlyyou 
will have as manv figures to point off ft*oiii the right^of^your quotient 
as the decimals which you have joined to yoiir dii^idend< 

5. If 40 yards of calico cost twelve dollars ; what is that 
per yard ? * Ans; 30 cti. 

6. A man paid fifty«six dollars for 50 sheep ; what did he 
pay pet head? Ads. $l,12ct8. 



7. A man sdid 209 bushels of oata for 64 dollars; tehat did 
he receive per bushel ?. Ans. 32 cts. 

8. Bought ^50 acres of land, for 1375 dollars ; what is that 
per acre t Ans. $5,50 cts. 

9. A merchant bought 30 bcurrels of flour for $1 12,50 cts. ; 
what does it 8tai^4 ^i™ '° P^r barrel? Ans. $3,75 cts. 

10. If 30 yard3 cost 40 dollars; what is the cost of one 
yard? n^ Ans. $1,33 cts., 3 mills. 

1 1. Bought fiftyibushels of barley for twenty-four dollars ;- 
what was paid per bushej ? Ans. ,48 cts. 

12. Paid for a fine^,cjbp^e weighing 32 pounds, two dol 
lars and.My-six cents? what was paid a pound? 

' . . Ans. 8 cts. 

13. A man laboured « flfty days, and received for his laboui 
forty dollars ; what was .iha^j)^r day? Ans. 80 cts. 

14. A man paid six. dollars {or Sp bushels of apples ; what 
did they cost him a bushel ? Ans. 30 cts. 

aUpSTIONS ON SIMPLE pIVISION. 

Note. — The teaeher shoald ccmtintxe to quiestiQQ the student until he 
becomes perfecUv familiar with alT the ans^tr&rs ^rven to the ques- 
tions in this, and. the other rules. Perhaps no-ibethod of instr action 
can be introduced, <that ^as'so good a tendency to exercise the facul- 
ties of the student', as tlial of asking him questions and explaining the 
principles on which the ru^es are foonded ; it brightens the fitcuities 
sad facilitates thought, a . 

What is division*? A. A short way of performing subtraction.-^ 
What are the two given numbers called 1 A. Divisc^r and dividend. 
What is the number called that arises from iha operation of the work 1 
A. Ctttotient or answ^er. Do you sometimes have an uncertain num- 
ber > A. Yes. What is it called 1 A. Remainder. What is the divi- 
dend 1 A. The number to be divided. What is the divisor 1 A. The 
huqaber. by which the dividend is to be divided. What does the quo- 
tient showJ A. It shows how many tinjye^ the divisor is contained in 
jhe dividei).d, or how often it may i^ subtracted; or when the divi- 
ieaid is divided into as many parts as the divisor expresses units, the 

3u(^ent shows the quantity or numbfer contained in each part. What 
o you iinderstand by the remaizuler % A. That there are so many left 
after ^e divisor is contained as many times as the quotient expresses 
a unit, or after subtracting the divisor as often as the quotient expresses 
a unit there are so m^^y left ; but not enough to contain the divisor 
once more. When isybjir work called short division 1 A. When the 
divisor does not exceed twelve. If the divisor exceeds twelve, what 
s it called 1 A. li^ divisioa. Where do you generally place your 
quotient in short division 1 A. Direct^ under the dividend^ In lonf 
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division where is the quotient lyiually placed 1- A. At. the right hanl" 
of the dividend. Where do you place yonr divisor 1 A. At the left ot* 
the dividend. How do you proceed in tjia work 1 A. Assume a suffi- 
cient number of figures at the left hand of the dividend Xo contain the 
divisor not exceeding nine times, and set the I'esult in the quotient ; 
multiply the divisor by this quotie|it figure, and place the product un- 
der the assumed part of the dividehd, and subtract it jtherefrom ; and 
to the right of the remainder annex the next right hand figure of the 
dividend, and again seek how often the divisor is cont^ed in this por- 
tion of the dividend, setting the result in the quotient, ^nd so proceed 
till 3,11 the figures of the dividend have been brought pown. If your 
remainder at any time be greater than your divisor, what must be 
done t A. Increase the quotient figure. If tlie prod^ict of the divisor, 
and quotient figure exceeds that part of your dividend directly abovt^ 
it ; what must be done 1 A. Lessen the quotient figure. HoW is divhi 
sion proved/? A. Tt may be jw-oved by addition, bj' subtraction, by mul- 
tiplication, and by division. Qowisdivision proved by addition? A. Add 
ihe divisor as many times as the quotient expresses a unit, and, add the 
remainder, if there be anj, to the amount j . and if the whole amount equal 
the dividend, the work is right ; ^causeit is evident, if ttee divisor be 
.added as often as it has been taken away from the dividendj.it must 
again produce the dividend. Is there any other way of proviiig divi* 
sion by addition 1 A. Yes, by adding the remainder to the se^ral lines 
of products in the order in which they stand, and if the jimqtint equal 
the dividend, the work is right ; this is on the principle of proving sub- 
traction, adding the remainder and subtrahend, for obtaining the min- 
uend J and it is plain, if these several subtrahends and the remainder 
be added, the amount must equal the minuend ; because it is collect- 
ing in one sum the subtractions which destroyed the. dividend. How 
is division proved by subtraction 1 A. By subtracting the divisor from 
the dividend as often as the quotient xjontains a unit, and if it reduce 
it to nothing the work is right. When there is.^ remainder in division 
the same remainder must be left in subtraction; this proof is evident, 
necause di^asion is only a short way of performing these several sub- 
tractions. How can aivision be proved by multiplication ? A. By 
multiplying the divisor by the quotient, or the quotient by the divisor; 
andif the product equal the dividend the work is right; because it is 
plain, if 13 be divided by four, the quotient will be three ; then if we 
tepesit the 4 three times our product must be twelve ; if there be a re^ 
mainder you must add it to tne product, because in subtracting the di- 
visor there was something left of the dividend. How is division prov- 
ed by itself? A. By dividing the dividend by the quotient, and if your 
last quotient equal the first divisor, the work is right ; because it is a^ 
plain, that the quotient can be subtracted from the dividend as often 
«s the divisor contains a unit, as it is, that your divisor can be sub- 
tracted from the dividend as often as your quotient expresses a xinit; 
thus, when we divide twelve by four, it is plain, our quotient must be 
three, and when we divide twelve by three, it is plain our quotient 
must be four, which is our first divisor. "V^ien you have the price of 
a quantity given, how do you obtain the price of one'f A. By divid- 
ing Uie price of the quantity, by the number that expresses the quan- 



fi\y,y an4 the quotient will be the price of one. Suppose the pfic^of 
twelve yards to be 48 dollars; how would yoii find the price of one 
vard t A. By dividing $48, the price o^ the qu|U)tity, by 12, the num- 
ber expressing the qnantit^r i ana the quotient ^ill hQ the price of one 
yard. Whv shooed that give the price o( one yi^d T A. Because one 
yard must be worth a twelAh pari as much as twelve yards, and by 
dividing the pric^'of ^elve yards by t^, our quotient is a tw^ilth 
3)art of. our dividend. Ippw may you divide by 10, lOQ^ 1000, 6U:. ; 
A. I divide by Ifi, by cutting off one figure from the rieht of the divi- 
dend 'ai\d the fij^ilres at the left will be the quotient; tne one cut ofiT, 
Vill be the remainder. Why should that give the true quotient ? A. 
Because the figures at tne left of the one cut off, have only a tenth 
^t of the'valiie wl^ich they possessed before; for the figure that be- 
lore expressed tens, now only expresses units, and those at the left 
have diminished in the Sante proportion ; and i^ dividing b^ 100, we 
cut off two of the right hand figures of the Mridend, which gives those 
at the left only pn^ hund^e4th part of the value which they possessed 
fcefore, and the figures at the nght are the remainder; because in di- 
viding in fhe tisual ^ay", tMfe" ciphers would come under those figur«b, 
and consequently they would come down for a remainder ; and to 
yhen we divide by 1000, ^e figure e;[^pres^in£^ thousands, after the 
operation of cutting off, onljr expresses units. When there are ciphers 
at the right hand of the divisor, what ftay be done 1 A. They may ^ 
cut off, and also an equal number "bf figures 'ilr6m the right of'^the divi- 
dend ; and then the operdtion is p^formed with' M remaining figures 
of both, the same as if those cut off belonged to neither ; and the fibres 
cut off from the right nand of the divioe&d, must be brought down 
to the right hand of the remainder, fbr the true riniaiiider. Why does 
that appear to Be correct ? A. Because as often' as the whole divisor 
is contained in the whole dividend, so, liJre portions of th^ divisor must 
be contained in like portions of the dividend ;. therefore it sgtves, by cut- 
ting off the ciphers and a like number of figures from" the dividenai 
ihiB needle^ repetition of ciphers. How do ypti jiroce^d to divi4e by 
i composite number 1 A. First divide the dividend by otie of the co!h- 
ponent parts of the divisor, and then that quotient ^ the o^her. How 
do you find the true remainder 1 A. Multiply the last remainder by 
' rill 



the first divisor, and to the product add the first remainder, and it vi 
give the true remainder. If jojjf divisor be eifl^, ^^aX would you 
call the' coinp^ent parts 1 A. Two and fout^/ Whyl A. Because 
twice four are eight. Why Should you obtain the same quotient, by 
first dividing by 4 and then dividing that quotient by 2, that you would 
ky divid^ig your dividend directly by 8 *? A,. Because it is plain, that 
the half of a fourth of any number, is the eighth off Ha whole. If you 
divide a number by sixteen and have n<} remainder, what part of your 
dividend is your quotient % A. The sixteenth part. How can you 
prove itl A: By repeating the quotient sixteen times, the prodhict 
will thtn, equal the dividend. 

What is division of decimal or federal money *? A. It is dividing a 
number that is Gomposed« of integers, and decimal parts of an integer, 
f^i simply the pacts' of an integer. How do you proceed in dividing. 

F '■ ■ 
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'A. The saitie us m, ^rhole iiumbers, only point off fiim tht ti^t of 
the quotient as many figures for decimals, a^ are iequal^ the decimal 
places in the divideisd*vln dividing dbUairs, jOT you nave a rexitomderi 
-what do you do, after all the figures are brought down^from'the divi* 
den4 '^ ^* J<>i^ ^ cipher to the remainderi* and then seelr how often 
the divisor is contained as before, and if something ag^on remain, an- 
nex another cipher to the remainder, and divide as '^ibre. Whiit 
will the two figures in the quotient niext to dollars ennress 1 -A. Cents. 
What does the next to cents express T A. MIUs. Why do we divide 
decimals the same as whole numbers t . A. Because they is^crease in 
a ten fold proportion from the right to the lefl^« ' 

SUPPLEMENT TO MULTIPLICATION. 

' Multiplying by a mixed ifun^r, as 6jt» 5i, &c. is takinc^ 
f he^knultiplicand as iiAny ttmS^ as Uiere are units in the mul- 
iiplier; and likewise taking a ]^ of the multiplicaiia, as 
many times a^ there are like portions of a un^ in the fraction 
of the multiplier. 

RXTLQf— Multiply the multiplicand by the whole number of the 
multiplier; and take such psyrts of the multiplicand for the product of 
the fraction, as there are life parts of a unit contained in the fraction. 

Note.*— Multiplying bt 1, is 'takin|f t£e multiplicand 
oncie ; multiplying by 2, W taking it twice ; multiplying by 
^, is taking the multiplicand 3 times, and so on. Multiply- 
ing by a fraction, is taking a part of the multiplicand, as ma- 
ny times, as 'there are like parts of a unit in the' multiplier. 
Multiplying by i is taking one half ^of the multiplicand; mul- 
tiplying by i, is taking one fourth ojf the multiplicand ; mul- 
tidying by i, is taking on^ sixth of the muMplicand ; mul- 
tiplying by f , is taking one nxth of the multiplicand, twice. 

EXAMPLES. 

* 

% l^ultiply 24 by 61. 
3 ) 24 



1. Multiply 36 by 4i 
2)36 
4i 



iS^i of 36, the multi- 
144 plicand. 

162 Ans. 



8=4 of 84, the multiJJ 
120 ^ plJ&nc 

128 Ans. 

DsMONSTRATioN.-^The resson of this worl^ appears plaii 
from the preceding note ^' because in \h6 first example we wisk 
to repeat our multiplicand hy a hal( and the half of 36, ' 
evidently obl^ined by dividmg^ 'thirty-six by 2 ; and, '' 



nvntiaST to vwtmMknQK, 



» 



a, MaltiplT 36 kjAi 

. 4f 



SfJflh^^^^ 



Sttotient being pzoper ly 
lie pjEodnct of«a part of 
a uait, the prq4uct ^ 
the unit %ure is placed 
directly imder^ 



144 
Jtns. 156 

4/ Multiply 34 I>y.5f 
34 

8. Multiply 6742 hy df . 
674? 
6f 

^ 42l3i=4of6742. 
t 40452 



Ana. 44665} 



6T42xbyl; 
- 5 Numeti 



umetator^ 



tteiioimiatot 8 ) 337,10 



42131^^^42. 



5. &f ultiply 55 by 5i 

Ans.2864 

6. Multiply 365 by df. 

. Ai^. 22424. 

7. Multiply 264 by iqi. 

Ana. 2673< 



NoTB.— To mnftjh 
ply.by a fraction, wi 
sometimes find it 
more convenient to 
multiply the multi- 
plicand by the nume- 
rafior of the fractioiv 
mi divide thfi prc^ 
duct bythe denominir 
&0r; «ee^|3|the quo- 
tient is then the pro^ 
diict of the fraction ; 



n^hfch product* in all cases musi be added, as in this 8tb ex* 
umple* with the produc^f of the whole number. 

9. Multiply 2466 by 9|J. Ans, 24355^^ 

10. Multiply 346 by 2i Ans. 9394. 

1 1. Multiply 4673 by i. Ans. 3634^. 

12. Multiply 6621 by f. Am 4965J, 

FAMILIAR EXAMPLES. 

7b ezereUe the learner in Addition, Subtraction^ MidHpli* 

catitm, and Division. . *> 

^ 1. If ycjjtvi^dd 444, 375, i250, «ind subtrtcj 300 from th« 
il'mount; "^hat will remain^ Ai^s. 769, 
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2. John borrowed of George at one time 500 dollars, ai 
another $250; John paid at one time 150 dollars, at anotW 
120 dollars ; how much is John indebted to George 1 - 

km, $480: 

3. What number is that which being mnltiplied by 30 thei 
produci will be U509 Ans. 45. 

4. What number is that which being divided by 72 the 
quotient will be 3Q ? Ans. 2^92: 

5. What will 48 yards of broadcloth come to at $4^ per 
yatdt ^ Ans. $21G: 

6: What will 96 j^rds of Irish linen come to at i of a dollar 
peryatd? Ans. $72.^ 

7. At bne Sdllar and a half per yard ; whiitt will fiily yards 
cwrt? _ ,. $75; 

8. Four men in partnership have, in stock, 6346 dollars : 
of which A put in $1500, B $90Q, and C $2500; what did 
D put in? Ans. 1446. 

9. If 4 yaids df broadcloth cost 16 dollars) what will 8 
^ards cost? ,^ Ans. $32. 



, ^ * Note.— Prom this ezam^ 

In \A ple|-the sm^eiit»may dyaif 

' 1 , veiy Important iustinction,* 

$ 4 the price of 1 yard. which may be emplo;^ed in 

8 almost all the transactions of 

- ■ ' - . ^ J business in baying and seli- 

Ane. $ 3 2 the pnce of o yards, u^g. where the price of « 

quantity is ^ven to obtail^ 
the price of a unit, we diride the vriu of the quantity hy tke quanHtfi 
the quotient is ^keo. the price of tne unit, that is, one pound, one yaid,' 
&c* And when we hare the prfce of a unit siren, to obtain A? prio^ 
of a quantity we multiply the price of a unit by the number exp/essinj^ 
the quantity. Consequently when* the pri<!^ of & quantity is glreiili& 
find the price of some other quantity^ we only have to obserre the fol- 
lowing rule. 

RULE.— Divide the price of the given quanJU^ by the number, ex- 
pressing the quantity, and your quotient will bj^pe price of one; then 
multiply theprice of one by the number ezpres^mg the other quantity, 
and the product will be tl^f price of the required quantity. 

10. If 8 yards of calico cost 24 shillings ; what will 4 yards 
cost) Ans. 125. 

Dem.— It is plain, that 1 yard miist cost ^ eighth part of the price 
of, eigl^ yards j ana by dividing ^ shillings^ |1^^ price of eigh^t yards, 
py 8, our quotient, 3 shilfin^, is i£ eighth part 6f 24 shillings : conse- 
quently i shillings is the price of I yard ; it is klso evident, th{u4 yfti^ 
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I ' Sbdlinffs. inust cost 4 times as mack 

o A q\j as oae irtrd t then by mvU 

° ^-JLJ .; , tiplying 3 shiUingp, th*. 

3 the |>rice of 1 yard, price of one yaid, by 4, 

4 our product must be the 
^ 1 L *•'' plHce of 4 YErds ; because 

Ans. 1 2 8..tbe price of 4 yards, it is repeaimg 3 shijliugs^ 

» V..,. »., th^priccof lyiurd,4tiine». 

U. If 4 larrelJ of flour cost 20 doUarB; what will 30 bar« 
telscost? v^ .r Aqs. 8450. 

12. If 28 corda of wood cost 42 dollars ; what will 6 cords 
^ost? . ' Aqs. $9. 

13. If a man xeceiye 7. cents for the loan of 1 dollar per 
year ; what shpuld he receive for the use of 100 dollars the 
same time 1 , , Ans. $7. 

Note. — To reda^ oents to dollars, eat off t^^o of the right hand 
figures*} and all to the left wilbbe dollars} the two figures cut ofi* iii^ill 
be cents ; thus 1450 cents=S1^50 cts. ; to bring mills into dollars^ 
cut ofif three of the right hand figures *, thijs, 14505 niills=:14 dollars, 
50 cts. and 5 mills. 

14. If a man receive 49 cents for the use of 7 dollars ; what 
should he receive for the use of 50 dollars, the same tin)c % 

Ans. $3,50 cts. 

15. If apian receive 28 dollars for the use of 400 dollars a 
year; what should he receive for the use of $1000 the same 
time? V Ans. $70. 

16. If a man's v^kig^ for 365 days ajfnount to $456,25 
ceuts ; what will his wages amount to for 60 days ? 

Ans. $75. 

.17. Suppose you receive $36, for 24 yards of fine linen; 

what should you r<|ceive for 48 yards? Ans. $72. 

18. What will 12i yards of clotb come to, at $4 per yard? 

- \ V Ans. $50. 

19. Suppose 50 yards cost $37.50 cents ; w;hat is the cost of 
one yard ? n Ans. ,75 cts. 

20. If one yard cost seventy-five cents ; wl^t ^iU fifty 
cost? Ans. $37,50 cts. 

QUESTIONS. 

What is a mixed number ? A. A whole number 6nd a 
fraction, as 4f, express 4 and two sevenths. -How do you 
multiply by i? A By taking half of the multiplicand, that 
^ dividing the ipultiplicand by 2, and taiking &e quotient 

t2 









for the product How do yoa multiply bygone third $ A* 
Take one third of the multiplicand. How do you milltiplT 
by-^? A. Take one twelfth of th^ multiplicand. What u 
multiplying by onet A. It is taking the multiplicand once? 
What is multiplying by 3 ? A. It is takin&f the multiplicand 
three times. When you multiply by a' whole number and a 
fraction, whete do you place the product of the fraction? A. 
Directly under the product of the unit figure of flie multiplier* 
because multiplying bv a simple fraction is only multipi^g 
by a part of a unit. Where the price of a quantity is giyeso, 
how do you find the price of any other quantity? A. Divide 
the price of the giVen' quantity ^ ike given ^fuaniitff, which 
will give the price of d unit, Aeh multiply tbe price of a unit, 
by the other quantity, and the product will be the price of th^ 
required quantity. If six yards of cloth cost 12 shillings,^ 
how would you find the cost of 3 yards ? A. I would divide^ 
12 shillings by six, the number of yards, tbe quotient will^ 
then be the price of 1 yard ; then multiply the price of on6 
yard by 3, the number of yards, and the product will be^the 
price of 3 yards* .. How . much more should a merchant re^ 
cmve for 3 yards than for 1 ? A. Three times as much. 

REDUCTION, 

Is tbe changing of ntllnbers from one denomination t(^ another with-^ 
out altering their value. It is of two kinds, Descending and Asund^l 
i^g. Reduction Descending is. chan^g higher denop^inAtions into 
lower, as pounds into shillings, and shillings into pence, &c. ; it i3 per^^ 
formed by multiplication. Redaction 'Aicending is changing Uywer 
denominations into higher, as peace into shillings, shiiUi^ into 
pounds; performed by. dirisioii. 

REDUCTION DESCENDING. 

< RULE.— Multiply, the number in the highest denomination given 
by as many of the next lower as make one' in that higher; and re- 
qiember to add to tlue product^ the fibres of the next lower denomi- 
ilation, and in like manner proceed till your given sum is reduced le 
the denomination required. 

PaodF.-^ Reduction descending .is proved by reduction ascendiag^^, 
and reduction ascending, by reduction descending; and, if by reiei»« 
ing the work, the given sum be produced, the work is right. 

FEDERAL MOkEY. 

10 Mills make 1 Cent, ct 

10 Cents ' make 1 Dime, di. 

10 Dimes, or 100 cts. mabe 1 Dollar, $. 

10 Dollars make 1 Eagle, R 




* ^he followiagis a brief account ot the^^in in use in the United 
S^tcs^ abstracted from an ** act establishing & ^int, and regulating 
tne coms of the United States," passed April 3a,, 17^. 

The mone^ of account of the United States. ^al\ be expressed tn 
dpllars or units, dimes or tenths of a dollafi cents or hundredths af » 
dollar, and mills or thousandths of a dollar. 

The following are the denominationis 9f coin in the United States. 

The Bade sihaW be of the Talue of ten dollais. 
Ocdch^*^ { The Half Eagle ^ five dollars. 

The Quarter Eagle „ two and a half dollars. 

The t^ll^r * ^ Spaniah, milled doll^. 

The Half Dollar ^ half the d., 9t 50 ctt. 
SaVde-O. i The aiiarter Dollar H l-4tlk tbp d., or 25 cts. 
I Tte Diihe n 1 tenth the d., or 10 cts. 

LT4ie Half Dime „ i-2Dth the dollar, or 5 cts. 

^ ^^^ { The Cent „ 1 hundredth of the dollar. 

^^opper— iy^^ ^^if Cent ;; 1 half the cent. 

The standard for ^old coin, shalUbe elerci ptrf^ of pure gold and 
ohe part of alloy, so that ever^ tv.eUth part is alloy: The alloy must 
be silver and copper, folk tiie silver must not exceed one half in the 
allor. t:%4 - f 

The weight of the Elagle, shsdl be two hundred and fort^-seven and 
a half grains of pure gold, or two hundred and seventy grams of stand- 
ard eold; and' the other gold coins shall be proportional. 

The standard proportion for siller coin oft^e United States, shall be 
one thousand four hundred and ei^ty-five parts of pure silver, and one 
hundred and seventy-nine parts of alloy ; and the alloy must be puM 
copper. J , 

The weight of the Dollar, shall be three hundred and seventy-one 
and one fourth grains of pure silver,' or four hundred and sixteen 
grains of standara silver ; and the other silver coins must weigh pro- 
portional according to their value^ 

The copper coins shall be of pure copper. The weight of the Cent 

shall be eleven penny weightsof copper ; and the Half Cent shall weigh 

in' the same proportion. The proportional value of gold to silver is as 

tteea to one, or by a law of Congress, fifteen pounds in weight of punt 

« silver* shaU lie equal in value to one pound in weight of pure gold. 

. JLII coins issued fVom the mint of the United States, shall Jbe a law-- 
,1||1 tender for the pajrment of any debt at the values he^e given, bait 
, i^uM Uiey fail in weight, the values must be proportional to their 

EXAMPLES, 
1. In 2 dollars; how many cents? Ans. 200 cits. 

Demonstration. — ^It is plain, that we must have one hundred times 
as many cents as dollai;s to equal our dollars in value, ^^ause it 
takes a a^dred cents to equal a dollar j and by multiplying by llK), 
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6S xiDtK^noH.' 
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^ onr product expresses one Injftdred times as man^ . 

2 as our muLtiplicstnn}, thougKoT no greater Yaln^; 

100 because cents express onlytlie hundredths of » 

*^^^ dollar. But from our tules given in muUiplica^ 

Ans. 200 cts. ^ion, this work uMiy be abridgipd; for to mnltipljr 

by 100 we have only to annex ,two ciphers at the 
right of our multiplicand, and we have the pro- 
duct of our multiplicand, multiplied by one hundred } and to reduce 3 
dollars to cents, we have only to annex at the right hand of the 2, two- 
ciphers: for'$% by annexing two ciphers, stand thus,^: 900 cts.=:3 dol- 
lars.— ^Ow it must appear plain to the student, that a§ 1 dollar is 100 
cts., and two dollars, ^ ets. ; iJiS must be 300 cts., and 4 dollars, 400 
ets,, and so on. 

2. RediKe.2 dollars to mills. Ans. 2000. 

$2 I>EM.— It has already been proved that 

IQQ multiplying b)r loo, reduces dollars to cents. 

And it is also evident that by multiplying 

200 cents by ten, our product is mills; because we 

10 want ten times the number of nulls, that we 

■ .,, have of cents, to equal our ^ents in value; 

Ans. 2000 miUs. for one mill is ojily the tenth of a cent. But 

we may abridtgeour work \)f annexing* three 
ciphers to the dollars; our product will then express mills, because a 
mill is the thbusandth of a dollar, and annexing three> ciphers to dol- 
lars, is multiplying the dollars by one thousand} thus, $3, by annexing 
three ciphers, becomes 2000 milLs. 

3. In $3 and 96 cents; how many cents? Ans. 396 cts. 

$cts. This may be s([ortened by annexing 

395 the cents to the ^dollars; it will then 

1 *QQ stand reduced to^pents ; thus, |i^,96 cts« 

b^omes by taking awajr the 8q)aratriXy 

3 00 Scents, because), joining the cents, is 

Add the 96 multiplying the dolhirs by (me^hundred, 

' and the cents have their proper places, 

Ans. 396 cts# o<»untina-Lthe same that they do standing 

alone ; thus, $4,56 cents, by taking away 
the sqiaratrix, expresses 456 cents; the treason of this is plam, be- 
cause by annexing the cents the dollars hvve th$ plac« (4 hjondreds. 

4; Ln $4,91 cts. 3r mills; hap many mills? Ans. 4913 iniHs. 

IfOTB.— This is reduced to milt? by taking awav the senaratrix and 
joining aU the figures together, because dollars take the place of thou- 
sands, their proper local value when expressed in mills, and so on, of 
the rest. And to prove your work^^you have only to place youi sepa« 
trix; thus, 4913 mills, proved $4,91 cts. 3 mills, 

jk. 5. Reduce 36 dollars 95 cents and 4 mills, to mills. 
* Ans. 3^54 mills, 

I 6. In $45,95 cents * how many cents^ Ans. 4595 cteC 
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7. In 94$; how ra)iny inilb 9 Ans: 4li(}00iii. 

3. In ^6 and 1 cent ; how many cts. ? Afis. 3601 cts. 

9. In $400 and 1 mill ; how manjf mills 7 Ans. 400001. 

10. In 1 dollar and 1 oime ; how many dimes f 

Ans. 11 dimes. 

11. In 1 dollar and 5 dimes; h9w many cents ? 

, , . Ans. 150 cts. 

12. In one doUajr, one dimej tiiii cent and one mill ; how 
many mills? ^ .. » Ans. 1111 mills. 

13. In 15 dimes: how many cents t Ans. 150 cts. 

14. In 9 dimes ; how manjr niilU % Ans. 9ffQ mills. 

ENGLISH MONEY> 

4 Farthing (qrs.) joiake 1 Penny, marked d. 
13 Pence „ 1 Shjlhng •* j. 

20 Shillings ^ ^ 1 Pound " £. 

A Groat is four ^eace, 

NoTB. — Farthings are oflai written thus, 1 farthing, i of a 
penny, 2 &rtliings, i of a penny, and 3 fiirthings, f of a penny. 

^ • , This 19 the money of account now in England. And it was the 
^IjrMoSe of reckoning in the United States till afler an act of Con- 
fess ih iMKf, establiah&if.ft mint ani Jigulatin^ the standard of oar 
^oin&; bat since, it has gradually grown out of use. 

EXAMPLES. 

« 

1. In 4 pounds ; how many shillings 7 Ans. 80 & 

£ Dbm.— It is plain, since it takes 90 

4 shillings to maice one pound, that wa 

QQ must hare twenty times as many shiU 

, ^, lings as pounds, to equal our pounds ia 

l^oof 210)8108. Ana. value; and multiply £4, our mmt}- 

■ plicand, by 90, our product expresses 

4 £ twenty times as many as our multipjli- 

,^ , imA\ QAd it should express 90 times 

l^n^j, to equal the pounds in value ; because a shilling is the twen- 

U^ of a pound. 

2. Reduce £5 and 25., to shillings: Ans* 102s. 

£ s. pere^ according to our rule, we 

K 2 multiply hni highest denomination, 

on ^^^ *^^ ^^ *^® product the 2 shil- 

f^ lings, the next mferiour denomina- 

ftrodif 2|0) io|2s. .4ns. ^on, and our product then expresses 
^ - the number of shillings contamed in 

£o 2k &^ub4s and 3 shillings, because 90 

tmies & are 100, and 2 make lOi^ 
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3< Bfduee £48 17s. 6d. and 3 fertkings to fenhings. 

Ans. 46923 qrs. 
£ 8. a. qrs. Dni.^W« first nmltipljr 

AQ- %f A \ ouTp9iiQdsby20,bee^iiseit 

20 aa4 add the shillings, be- 

Mj e gtiillinirs in caies our product expresses 

1 tc%\ rAQ i-tI shillings. We then multi- 

I ^ if < *^^ ^ ply our shaiings hj 13, be^ 

* 11730 ^ Pence in £48 ' cause a unit in shillings is 

1 4 ^ 17s. 6d. x'^i^'JiLf rtirilj^n 

/ ..-_.^ ^ . add tne jpence m tbe giTen > 

A ^AQOQ 5 Farthings in £48 sum to the product, because 
Atts. «t)^^o < Yj^ g^ 3qT8. o^^ product is pence; we 

then multiply the pence by 
4, because a unit in pence is equal to four tin?^ as n^y farthings,; 
and we add the farthings in our given Wm totheprodwt, because our 
product expresses farthings. ^ 

4)4 6 91^*3 qrat 
42) 1 1 7 3 0-3 q^s, 

2|0) 9 7|7-^ d. 
Proof. £4 8 17s, 6d. 3 qrs. 
4w In £6; how many shillings? Ans. 1208. 

5. In £1 : how many shillings and pence? 

Anfc20»;2404 

a In £2 ; how manypfwce.? i Ans- .^80. 

' 7. In £3 ; how many fartbints ? . ^ Ani. 288gqrs. 

a In £16 148. 6d. ; howonaif^ paicef Ans. 401 4d. 

9. In £34 \ how many shillings, pe^e, and &rthings % 

Ans. 630$., 8160d., 32640qra, 

10. In £96 ; how many half pence ? Ans., 46080. 

11. In £46 128. and edt.; how many farthings? 

^ Ans. 44760qra 

12. In £86 14s. Sd. 2qrs ; how many ferthings ? 

^ns. 83258qrs, 

13. In £39 ; how many shillings, pince. an4 farthings ? 

Ans. 7^1[te., 93aod., 37440qrs. 

14. In 48 Guineas at 28 shiUixigs each; how many ^hil- 
lings and pence ? Ans, 13^4s., 16128d, 

15. In 24 Moidpres at 36 shillings each ; how many ^* 
lings? I Ans. 864s. 

la In 320 Pistoles at 22 shilQngs each^ how many shil* 
lings and pence ? Ani. 704(ii., 844804 
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IT. In 4 pilars et 8 shillings each; how many shSlings, 
and pence 7 Ana. 328., 384d. 

18. In 32 dollars at 6 shillings eaeh ; how many pence, and 
halfpence? An& d072d., 6144 halfpence. 

REDUCTION ASCENDING. 

RULE. — Divide the given sum hj that nnmber which it requires of 
ike given denominaticm, to make a unit in the next higher denominar 
lion; and so proceed^ dividing in each operation the last quotient by 
ihe number which it Quires tonake a aait in the next higher^ till von 
have reduced the givisn sum to the denomination required; the last 
quotient, with the several rema^ers, if any, will be taa 9ue answer. 

EXAJ^PLES. 
i. In 16qTS. ; how nmiy pence? Ans. 4d* 

4 ) 16qrs. DiM.-^The reason of our divi- 

— aA AtvB ding ly 4 is plain; because it takes 

4<U, Ans. jjiur farthing to make a penny, 

. Pr90L 4 and one fourth the given number 

' T~fint« ^ pence must equal the farthings 

* ^"' in value ; for every penny is equal 

to four farthings ; a&d when we ^vide by 4, our quouent expnesses 

6ne -fourth part of our dividend, though the same in value; because a 

number in pence is equal to four dmes the same number in farthings. 

2. In 145 fiithings how many shillings? ' 

' Ans. 3s. Od. Iqr. 

qn, N,OTB. — ^The remainder is of the same 

A \ lAR aaitie <^ the dividend that produced it. 

* ilsZ ^ D«M.-<Wh^ we divide by 4, our quo- 

1 2 ) 3 6dw 1 qr. tieni is one fourth part of th e dividend in 

i "~ — Q ^ J J number, but tlie same in value : because 

4ns. ^s. ua. tqr. ^y number of ^ence is- «anal to faur 

times the same number in farthings ; and, when we divide the pence 
by twelve our quotient is dae twelfui of our dividend in number^ but 
ue sam^K in value ; for any number of shilling is equal to twelve times 
the same nnmber in peaces 

'3^ In 85339 &Tthing$ ; hew many pounds ? 

, i . >. ... ^ng £35 16^ 2({T9. 

qn, DEM.-^Hcte, we first 

4 ) 3533d divide by 4, because four 

12) 8834-3 qrs. ferthinga make a penny, 

91ft \ TQifi o A t>e» W 12, because 12 

Ans. £36-l6s. 24 3qrs^ Spd lastly, by 20, be- 

Carried aver* 
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An& £36 168. 2(L 3qi^ Brought avet, 

20 cause 20 shillings malis 

Proof T86s.=£36 16s. ♦pound. 

12 . • 

8834(L=£36 16% 2<L 

35339qrs.=£d6 16s. 2d. Sqra. 

4. In 46382 fiirthings ; how many pence t 
j Ans. US954 2qijl. 

6. In 16486 pence; how many shillings y "^ " 

Ans. 1373s. lOd. 

6. In 85 shillings ; l^ow Q^anj )|OUnd« 1 Ana £4 5s. 

7. In 2880 ferthings ; how maiiy pounds 7 Ans. £3. 

8. In 46080^iialf pence ; how many pounds ? Ans. £96. 

9. In 1344 shillings; how many guineas ? Ans. 48g. 

10. In 864 shillings; how many moidoresf Aift. 24nL. 
: 1 1. In 660 shillings ; how many pistoles 1 Ans. 30. 

> 12. In 3468 &rthings ; how many guinea^ 9> ^ " '* 

> ' Ans. 2gala. L68. M. 

13. In 36463 pence: how many pounds^ 

* —'■'' "' -.ft. * ^8 £151 18s: 7i 

14. In 74981 half-pence; how many pounds? 
' • - I * _ ^^g^ £155 ^ 2Jd. 



» j^ 



} 



1& In 3452 sixpences; how many pounds? 

• ' ^' Aq^. £86 6a. 04 

ffiSIDUCTION ASCENDING AND DESCENDING 

t In 476 pounds • how imny guineas; Ans, 340guii,. 

£ DEia0N8TRATI0N« — ^It M 

476 plaip, that we reduce pounds 

20 to shillings hy multiplying by; 

28 ) 9540 { 340 Ani^ ^^ J ^^®^ our, product, which 



1 '"84 '"^ •"'^ is shillings* must^giv^ guineas 

4 TT^- when divided, by 2^, because' 

i 1^2 28 shillings make ^guinea. 

%, In 340 guineas; liow many pounds?^ Afs. £476,^ 



2|0)95-2|0 
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guii^ Dbm. — It IS evident, that twcnty- 

340 eight times the i)umber of guineas, 

28 mnst give shilliiifs; and one twen?- 

2720 tieth, pf the shillings, mast be 

530 pounds: because 20 shillings are 

equal to cue pound; So it will be 

perceived, that this is exactly the 

£476 Ana. reverse of the example above. 

8i In 324 guineas at 28 shillings each; how manymoi- 

dores at 36 shillings each ? Ans. 252 moi. 

4. In 680 pistoles at 22 shillings each; how man^r pounds? 

Ans. £748. 

5. In 748 pounds ; hpw m^ny pistoles, and shillings ? 

'■ An§. 680 pistoles, U960s. 

6: In 48 moidores ] how many dolla^si at 8 shillings each ? 

.. "Ans. 216dols. 

7* In £82 10 shillings; .how many 'pistoles ? Ans. 75. 

8. . In 34642 sixpences ; how many shillings, and pounds ? 

. . Ans. 17321 shillings, £866 Is. 

9. In 411 English crpwns at Os. 8d. each; hbw many 

pounds ? Ans. £137. 

. 10. In 3584 four and a half penny pieces; how many 

dollars, at 8 shillings each? Ans. $168. 

U^ in 6480 groats j how many pence and shillings ? 

Ans. 25920d:, 21606. 

12. In £25 and. 10 guineas; how many shillings, six- 
^nces, and three-pence? ? 

Ans. 780s., 1560 six-pencee, 3120 three-pences. 

13. In 64^3 cents; how many dollard? Ans. $64,83 cts. 

14. In $580 ; how many cents ? Ans. 58000 cts. 

15. In $85,68 cts. ; how many cents? Ans. 8568 cts. 

16. In 84684 mills; how many dollars? 

Ans. $84,68 cts. 4 mills. 

17. In $68,25 cts. 2 mills ; 'how many mills ? 

Ans. 68252 mills. 
18« In 360480 groats; how many shillings, and poundf ? 

Ans. 120160s.. £6(J08. 

Note. — ^As the student advances, the teacher should question him, 
letting the student mentally tell how he performs each operation; why 
he multiplies, and what it produces for a product ; why he divides 
and the name of the quotient. The teacher, by pursuing this method 
G 
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will find his students makinij; ddub]^ the progress that they 'vroald 
make by letting them pass on i|i the ordinary way, from pa^e to pagei 
without ever renting on the principle 6f the rules, or being able to 
give a single, onkson for the operatioj« of the work. 

TROY WEIGHT.* 

24 Grains (grs.) make 1 Pennyweight marked pwt 

20 Pennyweights „ 1 Ounce „ oz. 

l2 Ounces „ < 1 Pound „ lb. 

♦ Gold, silver, jewels, and all4iquors, are weighed by this weight.— 
An ounce of silver is divided iixio 9$ parts, caUled pennyweights ; and 
an ounce of gold is divided into 24 parts, caUed carats. Heat is applir 
'ed .to distinguish the. fqaen^s^ pf ijaietals. A pqund of silver that wiU 
^bi(}e- theN fire without loss, is 1^ ounces fine, but if it lose 3 penny- 
weights by -trial^ i|s fineness is lIoaL 17pwt., &c. Qold that loses no- 
thing in trial, is 24 carats fine, bm, if it iose v carats, it is 22 carats fine. 

AUoy is inferiour metal mixed with ^oid or silver, to diminish its 
fineness. The. true standard yf gold cpin in England, is 22 carats of 
gold and 2 carats of copper ; the alloy being one eleventh part of die 
fine gold. The true standard of silver is H oz. 2 pwts. of fibne silver, 
mixed with 16 pwts. of copper. 

NoTB. — 175 ounces TYdy^^are equal to 192 ounces Avotrdv^cis^Vid 
175 pounds TVvy .areiequal ,to .144 pounds Avoir dv/poi$. 1 pound 
Troy cogLtailis 5760 grains^ and 1 pound Avoirdupois contains ^|P00 
grains. . . « 

• ^ ■ . . . EXAMPl.ES. 

1. .In 5 pounds; how many ounces i , ^. 4»ns. 24o^ 
^16. Dbm. — It is evident We must hat^ 

.12 ounces in a pound. ^^^^^^ times as inany ounces as 
— , J . ' '^ pounds to equal owr pounds ; and wlicn 

- ^4oz. in 2lb. Ans. we multiply by ,1% our product ex- 

presses twelve times as many as /^9r 
multiplicandj.thpugh expressing the same quantity; because 1 pound 
^equals 12oz., &lb. must equal 2^z., s^a 31b. must equal 36oz., &c.^ 

2. In5lb.; tow many penny weigtts ? Ans. 120(^Fts. 

i2 . Demonstration. J^We 

"607 S winces m ^^^ multiply by '\% be- 

20 I 5)i). fause 12oz. make a pound ; 

1 THKK «*' ''■' rii. n ^e nekt multiply W 20, 

§ 12)606z. 

<£ . sib.. , ^ 

3. In 41b. 4oz. 6pwt. 4grs. ; how many grains? 

Ans. asiOSjira.^ 
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4lb. 4tfi dpwt 4gTS. Dem— When we mnltiplr by 

12 ^ ^ 13;w«addthe4a2.tofheproaiict} 

-^ . ^ because the prcwluct is oiuceS| 

52 - ( ounces ikl . and ounces must be added to oon- 

-r--2 ; . ' add ih the' 6pwtk; 'fiecflnse our 

1046 \ pwts. m torodtuft is penDyweights ; and last- 

24 / 4lb. 4oz. 6pWtSt ly, we' multiply by 84, because 84 

• i - vi / * ' m. nake a penbyweight. and add 

*Aoo (he 4 grains to the product,. be- 

2092 bause onEhr product is p^rains ; and 

""* — t /Y^e «r« A\U AAm ttveffinfebour denomination must 

' 25 1 08 < 1^2' i Pi r- be added to a product of the same 

. f ( opwjs. 4 grs. name. 

4. in 4ylb. lOoz. ; how many ounces, pennyweights and 
grains 1 '' Ans. 5r4oz. *114«)pwt 275520grs. 

' 5. In 483840 grains; how many pennyweights, ounces 
and pounds 1 Ans. 20160pWts. iq090z. 84lb. 

6. In 50486OZ.; how many pounds ? Ans. 42071b. 2oz. 

7. Bring 14678 pennyweights into pounds. * ^ 

Ans. 6 lib. ipa;; ISpwts. 

8. In Sibi 4op. 6pwts. 15grs.; how many grains? 

i . ' • Ans. i8159grs; 

. 0. tn 4 J)0un(is of sjjver; how many pennyweights? 

•' I Ans. 960pwts. 

10. How many tea spoons can be made from 3 pounds of 
silver, each spoon weighing six pennyweights? . 

Ans. 120 spoons. 
)1. pow many tabje spoons, each weighing 22pwts., can 
]be jxLiBule fh>i4^^ 5 pouQ^? of silver? 

* . -'' ■' Ans. 54 and 12 pwts. over* 

AVOlRDUPOip WEIGHT. 

16 Drachms (dr.) make - 1 Ounee^ pml)ied oz. 

16 Ounces • ,, 1 Pound, ,/ lb. 

!2d Pounds i, 1 Quarter of a hun<i. wt; qc 

4 Quarter^ „ 1 Hundred yn. gr 1 12lb. cwt. 

20 Hundred f, 1 Jun ' ,. T. 

All cdafl^e and drbsisy goods, such as haYi gi^ain, grocery, ^ 

and chandlery wares, and all metals, except gold ana silver, j 
are weighed by this weight. 

A barrel of pork or beef wtslghs 2001b. A quintal of fish 
112 pounds. 

\ 
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12 particular things make one do;^en; 12 dozen otie grosti, 

and 144 dozen 1 great gross ; 20 particular things inake a 

score. 

NoTJE.^Tlie student should pommit to memory- the tables, as tbqr 
:cttr, before he proceeds to work the Sjainiiy* • •* • ^* * 



occur. 



EXAMPLES. 



\ 



1. In 3 pounds; hbw many ouncejS| Ans. 48oz. 

'a 'i lib. ^.Toir- Dem.— ;\Ve multiply 
l6oz.= ( dujOis.' 



18 

3 



49oz. in 31b. Ans. 



by IQ, because in this 
t>^ej^ht l6oz. ifiake a 
pound, dnd*^ We muafl^ 
|iaV6 16 'times as mah^ 
dunces OS pounds to eqmi 
our pounds in qimmiti^] 
^nd 48, our' product, is 
16 tiinies as inuck. as 3^ 
Oh oar multiplicand. < ' 

^. III 2T, Sewti %qt. IG^h, 5ox;"ll drac^Jims; how many 

drachms? Ans. I251419dr. 

2T. 3owt. 2qr. 161b. 5oz. Udr. Dem.— We first 

multiply our tuiis by 20, 



oz. 
16 ) 48 ( 31b. 
.48 ' 



_20 

43 

^'4 



174 

28 

1408 
348 

4888 
• 16 

29333 

4888 

78213 
16 

469289 
78213 

1251419 



c^t. in 
M' ^cS^t. 

qrs. in 2T. 
3cwt. 2qrs. 



lbs. in 2T. Bc\vi 
2qrs. 16lb.^ 



oz. m 2T..3cwt.' 
2qrs. 161b. '.5oz. 



dr. m 2T. 3cwt. 2qrs. 
16lb. 5oi II dr. 



t)ecaus0 every tun is equal 
Ho "Wfemy huadred ; thea 
% 4, beeauSie' every hwi^ 
dred is equal to 4 quarters; 
•we next multiply by 28, 
because every quarter con- 
tains 2B pounds; vre then 
multiply by 16, because 
every pound contains six- 
teen ouilc^s; and agaiif % 
16, because every ounce 
<!bbtains 16 drachms, tfheft 
^e reduce our tuns tb eWt. 
ire add our Sctirt. , because 
oftr product is of that n^e'j 
and wh^ia wc multiply by 
4, wa add 2qrs. to ihe nro- 
duct, because our product 
is quarters; and When we 
Wltiply by 28, we add to 
'the product our 16 pdunds 
because our product ex- 
preiis'es pounds j and wh^ 
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jre n»iiiti];{iy ponnfb by 16, we add in onr 5oz. because the ptodnct is 
ounces ; afid lastly, when we multiply* Ounces by 16, "we kdadfoi lldr. 
Co the product, because our product is drachms. 

3. In 4 tuna; how many hundred, quaiten and pounds) 

k Ans. 80c wt. SSOqrs. 8960lb8. 

4. In 12:' tuns IScwt 1 qr. 19rt. 66z. 12dr. ; how many 
^drachms? ' * ' . Ans. 7323500dr. 

5. In 6720 pounds J how many tuns ? ' Anl 8 tuiis. 

G. In 573440 drachms ; how many piiir^ls eaeh 28 pounds t 

' ' Ans. '80 parcels. 
7. In 3024lh. ; how many cwt. ? Ans. 27cwt 

.& In 3076 pounds; how mwfj fwt. ? 

' Ans. .87owt. Iqr. 241b. 

9. In 124cwt Iqr. 13Ih. ; how nkaHj pounds^ . r 

4n8. 139291b. 

10. In 3091 1 pounds; how many cwt 1 ' • ^' * 

Ans. 275cwt 3qrs. 27lb. 

11. In 8100 poundl; how many tubs? 

Ans. 3T. 12cwt. Iqr. 81b. 

12. In 3^ pounds Ardirdupois ; how many pounds, Troy ? 

' ' Ans. 431b. 9oz. 

Note. — To t^^Q pbunds ayoirdupois to jiiounds Troy, 
^multiply your pouijidd '^^yoirdupois by 7000, atod divide the 
product by 5760, the nimiBer of §frains in a pound yroy.'— 
And to reduce Troy poun^^ t6 pounds avoirdupois, multiplv 
py 5760 and divide by 7000, tCe number of grains in a pouncl 
^avoirdupois. ; - . 

APOTHECAEIES WEIGHT,* • 

20 Grains (qn) ip^o 1 Scruple, sc. marked "A, 

3 Scruples ^ „ 1 Drachm, dr. „ 3. 

8 Drachms ;, 1 Ounce, oz. ;, J. 

12 Ounces „ 1 Pound, lb. „ ft. 

* By this weight, apbthecarfes coaipoapd their medicines ; 
,4ut thiey buy and sell by avoirdupois weight, all above grains. 
*^ pound Inrov is the same as j)l poui^d in apolhecaties* weight 
^ii^cordingf to the tables. '^ *^ 

" ' EXAMPLES. 

1* In 31b. 6oz. 4dr. 2sc. iSgr. ; how many grains? 

" Ans. 20458gr. 

o 2 
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3a. 6oz. 4dr. Ssc. 18gXr Dat-^-WMrst midtipjir onr 

12 "'" pounds by K, 1l)6cause eVery 

-— . pound make$ 12 ounces, a:tid we 

42 S ounces "in -Add our quaces in the given sum 

8 f 8ft. 6oz. ^'the product ;Hre next malti- 

^7777 J 1 . o P^y ^y ^j becaustfe every oz. con- 

d40 \ flraclxms in 3|i. tdins.8 drachms, and to tiiepro- 

3 ( 6o2. 4dr. duct we add thfe ^rachms in our 

inoo*"£ «^i.«rvi^a :« On given number; -and we next 

• L ? f ^^PT ^* i^ultiply by 3, because every 

20 f 6oz. 4ar. 2sc. drachw is equal to 3 scruples, 

grains in 3ft. 6bz. i^^ ^? ^¥ P^<>^«<^t' ^^ ""^^ ^^! 
5 J r io •' sfcruples in. our given sum: an^ 

4dr. .2sc. 18gr. lastly, w6 mulfl^iy by .20, be^ 

cause every scruple makes twenty grains, amd to the prodaibt, We add 

the grw$ in our given sum. ^ 

2. In 49232 gi;ainiB ; him iiumy pounds ? 

Ans. 8fc. .6oz. 4ar. ^Isc. 12gr. 

3. In 1219 drachms; how im^n^ poii]ti&^ 

Ans. 12ft. 8oz. 3dr. 

CLOTH MEASURE,* 

2| Inches (in.) make 1 Nail, marked na. 

^4 Nails, or 9 inches „ I Gluart|r of a yd. qr. 

4 duarters, or 36 inches „ I Yard," „ yd. 
3 ftuarters „ i fill J^lemish, E. Fl. 

5 'Quarters . ,. :l EirEnglishV E.*E'. 
6. Quarter^, „ 1 Ell FrencK> E. Fr. 

f ♦ Linens are bought of the Dutfeh by the £11 Flemish and sold m 
America by the yard, but the,Flemish glls are" sold in BJhgiand by the 
Ell English. Thirty^cvetf'inches and one fifth make an EH Scotch, 
Jnarked E. Sc. "ThTee quarters and S thirds of i qr. a Spai;i^ Vlfcrr'^ 
Note.— This measure i§ used for measuring clom, tipe, <kJt^> 

EXAMPliES. 
1. in 24 yards ; how m^ny quarters and. n^Us 9 > 

Ans. '^6qri!. 384nails. 

24yd3 ^ t)EM^^We first amltiply By 

4 4,'because we must have four 

96 qrs, m 24yds. ti«nes as many quarters, ai 

i 4 ' yards, to equal our yardp m 

Isi nails in 24vds <lVf ^% J ^^ »^^ multipty ly 
^ A\itA • • Za^a 4, because we must have . four 

o 4)384 nails m 24yds. tiines as many nails, as ,quai^ 

&, 4)96qrs. ters, to equal ouir quarters ii 

~l24yd5. qtiantity. ' '- " '' 



l)monitr€^ion of jM Proof. — "W^ first ^vide the nails by 
4, because it takes 4 nlails to make a quarter ; and we next di< 
vide the quaiters by .^:$ecausc it takes 4 quarters to make a 

yard. . . ' * * ' ' * 

Noffe.— *Ih redaction it insist bft kept in mind, that yfB only change 
'the name ot our denDmugiatltMiis,' not altering their val^e or quantity. , 

2. In 1520 nails; how many yards ^ Ans. 95yds. 

3. In 800 quarters ; how many 3rards ? ' Ans. 200yds. 

4. la 340yd$. 2qrs. 3na. ;. Hbw many nails ? Ans. ^45 Ina. 
0. In 4234 nails ; hoi^ maay ells English^ 

■ . • ■ ■ : ' '; Ans. 211 ells 3qrs. 2na, 

6< In ^464 ^ards ; how many ells Flemish ? 

An?. 4615 ells 2 qrs. 
X In 634l5 ells F;re;^ch ; how many ells Sngflish 1 

:?; '-' . ^/ Ans. 8215 E.E. Iqr. 

8. In.56 ellsJFrenph,; how itiany yards ^ Ans. 90yds. 

9. ia fitfells jpnglisH; bow nw»y ywds ? . .Ans, 75yds, 

10. Iri 60 ellsjjFleinish ; how many yards ? Ans. 45yds. 
,U. Ia 4 pie&^ of ^oth, each 24 yards ;. how many nails? 

Ans. 1536na. 

12. In % pieces of ipbth,. iaph containing 25 ells English; 
,liowmanyyar3l|2 ' Ans. 93yds4 3qrs. 

13. Jjft, .1280 nails; ,how many pieces of cloth» each 2Q 
jards? ,, • ' Ans. 4 pieces. 

14. In 644 ells Plemish, hoW many ells French ? 

; Ans." 322 ells Fr. 

15. In §4642 nails; how ma-ny ell* Flemish? 

'^ '■: :" Ans. 7053 ells'Fl. Iqr. 2na. 

« 

, DRY MEASURE.* ■ 

2 Pints -(pt*^ make 1 Quart, niaiked qt. 

„8 C^Wis ^ . '4-1. It F^^k .'-^-.j pk. 

. APecB . -—. / i Bnsh|l, .r-- . bu. 

36 Busfijeb ' --J'«,. I Chaldron, ' Ch. 

♦ This measure Js u^4 in measuring ftuxt, potatoef , ^^ts, pears, 
^&c. ^|Uehli:f6 given in rbundiii^ ^6a^ire. Grain, s^lt, &c, are iaea<- 
.^ured^ strikM measure^ tmiafs soM by weight. 

Note, — tn dry measute^ a gallon Contains 263A cubick 
;iaches. 
A Winchester bushel is 8 inched ileep, and 18 J inches in 



diametet, ffni cbntains 2150f cubick inches. VChk in ik^ 
bushel In common use. " 

1. In 34 bosheli ; how many pecks, quarts, and pints! 

' ''■ ' 'Ms. 136pk8. 1088qts. 2176pt8. 

34bn* , CfEiKlVWe first multiply by 

\ 4 '• jj. because 4 peck$ m^ke a bush- 

? -"i36pk». ^t> weii^it multijlly^by 8, be- 

» I i'g •' cause 8 quarts mate a p^bk; and 

J^ — TSSq^** hstly. t^midtiplyb^ a because 

teSSqt^ S pirns miJie a quart : 

Uv^','V g -^ 'a\ Not*.— It is eyident, tlmt re- 

^ a)2l76pt6; Ai)» .^^^^.^^ res«^ding may ^i)^o- 

5 -8 )r<^$9q ts. yed by reduction ascending, be- 
^ 4)136pk9 cause it is oily Reversing cAif 

• • sJdu! work;, th^t is,-^ dividing by the 

♦ *. aame numWrs, whicb we inuhir 

plied by. :|jLil<i ii^ reduction ascending, it is ffldin that we 
must, in' proving our work, miiltipl^ by the ^uhibers which 
were our divisors in the first bperatidn, making our last divi- 
sor our first multiplier, and so, on. ' ■•" ' 

2. In 1024 pints; h5#iilanV bushels t Ans. I6bu. 

3. In 12 chaldrons of coal : how many pecks t 

' '"'" ^' "' • \ Ans. 1728pks. 

4. In 40 b^3h^l3 ; how ihany pints ? Ans. 2560ptS: 

5. How mianyjpecki are thete in 4 bins, each bin containing 
25 bushels? ' * /.. . Ans. 400pks. 

6 In 46321 peckajlp^ many ^dit)^s.r '^ ^ ■ ' 

■' '. Ans: 321 ch. 24t)u. Ipk. 

7. A man wishes to barrel 300 ]^u^ls lot eom for ship* 

ping, each barrel will hold 3 bushisla'oSld 3 peckji^^'^ow many 

bamls WiU|t k^uirel ' ' A»»- aO*:t^|^l£. 

LiaUID MEASURE.* {i^€ top next pagi,)"^""^ ' 

^ Gills (gi,) Itoiake 'l Pmt, marked pL 

I i Pints ',.-1 1 Quart, -... qt. 

t auaru Vi— 1 Gallon, ,•'.. 'gal [ 

\ «H tJallons '...;1 1 Barrel. '...', M 1 

I 42 Gallons :.L« 1 Tierce, * ..V. tier. • 

' %3 Gallons -.J. 1 Hogshead '^-^L hhi 

2 Hogsheads 1 Pipe, ..— P. • 

2 Pipes -— I Tun, .... Tui^ 
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* All spiritoDs liquors are measured by this measure ; Rum, Bran* 
^y, Gin, Whiskey, &ri. 

Note. — The wine gallon contains 331 cubick or solid inches, and 
the ale gallon 282 cubick or solid, inches. 



EXAMPLES. 

alloni 

j386gal. 5544qts. llOSSptj 



j. In a barrels ; iiow maoy gallons, quarts, and pints ? 
' ' ' ' ''. '' Ans. i386o:al. 5544qts. llOSSpts. 



2) 44 bl. 

..^Ij Dem.— ^Herc, vre 6r^ 

22 multiply by 31i, becauaf^ 

44 31-^- gallons niake a bar- 

132 rel; we next multiply by 

' ,^c>/» 1 • J J ti 4, because 4 quarts make 

1^80 gal. m 44 bl. ^ ^ • ij„„ . and'lastly. by 2, 

-i because 2 pints make a 

&544 qts. m 44 bl. quart. 



^,1088 pts. in44bl. 

2. In 26 hogsheads; how many gallons, and quarts? 

Ans. 1638gals. 6552qts. 

26 hhd- Dem. — Here, we multiply by 63, 

63 "^ because we must have 63 times' as ma- 

/ 7g lij? gallons ft^ hogsheads to equal our 

15§ ' ipgshitod^ in quantity. We next multl- 

j^Tq j ply by 4^ because we must have 4 times 

. ^ • as many quarts as gallons to equal our 

gallons in quantity. 

45552 ft - 

3. In2144pmts; how maiiy hogsheads ? 

^^ * • '' 'Ans. 4hhd. 16gal. 

4. In 9 tuns of wine ; how many §:^ltons ? Ans. 2268gal. 

5. In 60^9 gill^ ; how many baritljs ? Ans. 6bl. 

6. In 756 quarts ; how many hb^^feheads ? , Ans. 3hhd. 

7. In 168 beirrels ;' how many gallons, and hooroheads ? 

^ ^ , Ani^. 52920al. 84hhd 

8. In 68 barrels of cider ; h<yw many gallons* quarts, and 
pints? Ans. 1827gal. 7808qts. 146l6pts. 

9. In 2016 pints ; how- many barrels ? Ans. 8bl. 

10. In 1008 quarts ; how many hogsheads ? . Ans. 4hhd, 
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tONG MEASURE.t 

3 Barley cotriiS (b. c.) make 1 Inch, marked in^ 

12 Inches - lsI' 1 Po(rt, ft. 

3 Feet .::._-.;.., I Xayd yd- 

51^ Yard^, or 16f feet.* r 1 Rod, perch, pr pole, ri 

40 Rods ::./.-^-\i- ; 1 Fiirloiig; '.-i. * fKr 

8 Furloikga.-I-i i^ I Mile, -.1. m. 

3 Miles • 1 League i:.- lea. 

69 V Statute miles 1 Degree on the earih, Deg. 

and 360 Degrees, the whole circumference of the earth. 

* By this measure \k fiiid the distance of one place from another, 
where length in considerea without regard to breadth or thickness.-^ 
4 inches make .a ha^d in measuring hoi ses. ^ 

Note.— (i6 E*e^t,.or four rods, make ^^iinter|^ chaiii. 60 Geometri- 
cal miles mal^e a degree. 5 Feet a geometrical pdfce. 6 Feet a fa^ 
thom, or one French toise. 6 points make 1 line ; 12 lines a4 inch. A 
league is a denomiiiation iiaed to measure distance at sea. 

EXAMPLES. 

1. In 3 feet; how many barley corns? Ans. 108 b. c 

^ fee|. y^e fiirst mi|hiplj by twelye, he- 

j ii*^ ' cati^e etery foot cohlalnsl'5 inches j 

i 36 inches. we next multiply the inches by three; 

3 because erery inch contains thxee bar« 

AnsTlOS b. c. ^^y ^^^«- 

2. In 43 de^. 14 m. 7 fur. 30rds. 5yd^. 2 ft. 3 in. and 1 
b. c. ; .how many barloy corn^? ' Aiis. 63^^2762 b. (f* 

. J^eg. m.' fur. rd. xfds! p, in, t. c. Dbm.— We first 

48 14 r 30 5 2 3 1 multiply ""by 69i. 

69J; * ' * because fo^ miles 

jg4. . ihake' a dfegtfee^ 

4ig we next multiply 

288 bj ®» 'becanisd i 



i zi l »/v^o ;« AQA^^ \A^ cause 40 rods make 

j TOtMo 'S' '" A^''^- '4?^ a furlong; we the. 

Carried vjf. 



1072310 Brought up, ' Aaose S^yds. make 

5j - % rod ; we then 

53^15^ Multiply by 3, be- 

5361555 cauae 3 feet make 

"5897710 J yards iii 48deg. Um. * ^mI 7^ ^*'w 

1769313^ J fe^ iji jJSd.eg. 14m. 7fttr. make a foot; and 

J^ i 30rdi?. 5yds. 2fL lastly, we nnilti- 

212317587 \ in. in 48deg. 1.4m, 7fur. ply by 3, because 

3 \ 30rds. 5yds. 211 3in. every inch con- 

fiqfiocoTAo S b. c. in 48deg. 14m. 7tor. ^"^"^ 3 barley 
636952762 J 30,4 ^yj. 3| 3^^ ^^ ^, corns. 

_3.. How lyiapy rods from ^^bany^ New- York, it being 
IfiOfeiles? ^ l^; „^ ... Am, 51200rds. 

4. In^SWle?; hWrqa^y barley corns ? Ans. 570240 b.c. 

5. Ho w.ji^aoy barley corps will reach rpuiid the globe, it 
Wng 360 degrees in circumference ? Ans. 475580 1 600 b.c. 

|. In 2640 yards; how mairy r^s? A^s. 480rd8. 

yarda. ' Dem.— We multiply by 3, 

5^ 2640 ^^ reduce our ^ards to naif 

g^* ^ ^rards, we then multiply 5|, 

. „, ^ f, the number of .yards in a 

Half y^rds. 11) 5280 hatf ydii. >9dt by 2, to leduce the di- 

' "^ yisor to half jcards ; we then 

An^. 480 rods. .divide the fisunber of hajf 

yards. contained in oiiM^iven 
number, by the number of hfalf yards in a rod, and as often as crar di- 
»vi§or is contained, it is evident, so many rods are inthe nyen number, 
^caus^ our Q^oti^nt. shows hgw often ,o^r divisor inay be subtracted 
from our ^iveu nilmber. ' v . - 

. 7. How often will a carriage wheel, 16 ^^t and 6 inches in 
^rcuirifereope, turn ro^nd).n going froiKj Wa[|Qjftown tq U^ica; 
the Sistancfi being 84 miles ? . ^ Ans. '?(6880'tp3aes. 

8. lb 158^0 yards; how many miles and leagii^ ? 

> . Ans. 9 miles, '3 leafguea. 

! 9. In 9 leagues'; how many yards and feet ? 

_ ,. . . , \ i Ans.. -<l75!?0yd8.i 42560ft. 

^ 10. In 12&720 feet; hoMrmany leagues? 

Ans. 8 leaguei. 
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LAND OR SaUAiRE iSlEASURE.* 



144 Square inches make 1 

9 Square. feet ----- • 1 

. SO-J- Square yards or > . i ^ 
272}- Square feet ) ( 

40 Square rods - 1 Square rocnj* 

4 Square roods or 160 rods ..1 ' I Square acpQ; 

640 Square acres 1 Square mile. 



Square foot. 
Square ya?^ 
Square yod, . 
perch or pole. 



D 3 fefit or 1 yard. C 
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• This itieasure is used in reckoning the area of land in acres, rods, 
dtc, or to find the surface of any thing, where length aii4 breatjih aro 
considered without regard to thickn^; as the annexed figure plainly 

shows: 

A SaiTAifE. — The. 9tndent ^jeady 
understands, that .3 feet in length 
malifs a yard in long measure. He 
must now learn, that it requires 3 
feet in length and 3 ifit breadth to 
make a yard in square measure. 

And this is evident, from our Ti-. 
gure ; each sid^ of which measures 
a yard^ consequently it is a square 
yard. It is also plt^u, that it con* 
tains 9 square feet ; because the area 
or surface of a plain figure, is esti- 
mated by the number of little square-s 
. i;^ contained in it ; each side oJt the lit* 

-^ ^ tie squares 1, 3, 3, and so on, being 

1 foot, it is obvious, that there are in the whole Figure A B C D, as 
many square feet as there are squares in the figure. Or perhaps it 
1 foot. may appear more plain to the youn^ student, if the fi- 
gure A B C D be measured by the little sjiuare, (E,) 
whose side is 1 foot ; then as often as the little square 
(£) is contained in the whole square A B C D, so niany 
square feet the whole Figure must contain ; and it is 
evident, that the little square (£) is contained 9 times 
in the whole square A B C D. From the Figure, it is likewise plain, 
that the area or surface of any square may be found by multiplying 
the length and breadth together ; thus^ 3x3=9 square feat, the area 
of the Figure annexed; and it is also plain, from the Figure, that the 
area or surface may be obtained by multiplying the length and breadth 
together, where the length and breadth are unequal, as in the Parallel- 
ogram D f g C, for in that it will be seen that the side D C is 3 feet, , 
and the side D f, 2 feet, alid when multiplied, they give the area thus,. 
\3x2=6sauare feet, the area of the Parallelogram D f g C ; and if the 
figure be 3 feet long and 1 foot wide, as the Figure D h i C, it is plain 
that the area or surface is 3 square feet; because 3X1=3 square feet, 
Ihe area of the Figure D h i 0. 




EXAMPLES. 
|. In 50 actes ; |jow many roods, and pctches ? 

Ana. 200 roods, 8000 perches. 

50aq^;i^ . DBM.~We first midtiply otur fifty 

4 ««J'«s ^y 4, becktise we must have 4 

orm" ^^A ^™^ *^ "^*^y ^**^^ "« *^<^res, to equal 

^ ^uu Tooqs. our acres in quantity; we next toulti- 

( 40 Ifly the product in roods by 40, because 

A Ma QAAA «^»«i. ^^ °^'*®* ^*v® 40 times as many rods 

^IJS^. 8000 pei:phes. or perches as we have roods, to equal 

» Our roods in quantity. 

2. How many acres in 24000 rods ? Ans. 160 acres. 

3. Hovr many leet of boards will it take to lay a floor 20 
^ long, and 1 8 feet wide ? Ans. '360ft! 

4. If rf field is 60 rods long, and 48 rods wide ; how many 
^C|e» does ^ cp^n ? Ans. 18 acres. 

48 rods Dbm.— We first multiply the length 

^ BjiA breadth toge;|her, ^rhich gives the num-* 

ifiA\775S\/io A ^^ ^^ nHT^^ rods in the whole field, be- 

iDU}<^ooU(lo An^ cause the OTcadth is 48 rods, and counting 

160 " "" back one rod on the length, it is plain, we 

' inQf^ ' tave 48 square rods; and countmg back 

4/^" two rods, WO' have 96 square rods; it i^ 

1280 tben evident, by Tepeaiing tie 48 rods, 

^ yhich may be considered as the front, by 

oO rods, the distance back, the product 
must; be the nombet oi; ^are rods in the whole lot ; and when we di- 
Tide these rodis by 160, the number of rods in an acre, our quotient 
must express* acres, because our quotient shows how often 160 square 
rods are contained in the whole number of rods. 

5. How many bricks* will it take to lay a floor 20 feet 
longhand 18 feet wide; each brick being 8 inches squared 
18x20=360x144=51840-^64=610. Ans. 810 bricks 

6. In a square Qiile;' how many square rods, square yards, 
iyad, square feet ? 

Ans. 1 02400 ^ods, 3097600yda. 27878400 feet, 

SOLID OR ciSBiC MEASpRE.* 
1728 Solid inches make ........... I Solid fo'ot. 

1 40 Feet of round timber or > • m i j 

I 50 Feet of hewn timber \ ' ••••.. 1 Tun or load. 

' 128 Solid feet, or a pile 8 feet ) t /^ j' r j 

iong, 4 feet wide, and 4 feet high J ^ Cord of wood. 

« By this measure, thiiigs that have lengthy breadth, and thickness, 
are measured. 

H 



We hava seen in squue nea* 
snr«, that Ihe tiroAact of UU 
ji lengih aad breadu gave the afea. 

-3 at sarface of a square jd., a loag 

^ square, or Farallelogram. 

d II irill now appeal obrions on 

*^ J inspecting the annexed, figure, 

§ 3 that a cabic yard is 3 feet in 

^ § length, 3 feet in width, and 3' 

^ ^ feel in thickness, that is, a sqaar« 

ra ... o solid or cobe, Mving six eq6al 

1 yd. or 3 ft. long. I yd. or sides. Suppose the figure were- 
3 A. iQ length, 3 ft. in breadth, and but 1 foot in thickness, it would 
then eridently contain (3X3X1=9) 9 cnbitk ftet, that is, 9 solid 
squares, each square copiaining 1 solid-foot ; because length, breadth 
and thickness, in feet, multiplied together, give cubiskteet ; if 3 feet' 
in thiekh'esS, it would contain (3x3x2=18) 18 cubiek feet; and, as it 
is 3 feec in (hiekneaS, it musti^oniain (3x3X3=27,) S7 cubiek feel, 
h It is aba eTideDt,thBt a cubiek foot, that is, a solid square, 12 inches 
in length, 13 inches in breadth,-alld 13 iHches in tMckiess, will cou- 
Kin ()3X13Xt%l'»e) 1738 solid or cobiek inctu^ 

1. In 9 tuna of round timber ; How many feel and inches ? 
An|. ^6P solid ^ 622080 solid inches. 
DsM. — We first multiply 
the tuns by 40, because 40 
feet of round timber make a 
lun ; we next multiply the 
360ft. by 1728, because 
-„. 1728 inches make a solid' 

^20 



Ana. 622060 solid inches. 



2. In 9 ttms of hewn tim- 
ber; how many solid feet,' 
and laches'! 

Ana. 450ft. 7776.00iiv 
S. In 2&6S solid feet ; how many corda f Ans. 21cd8. 

4, Id 10 CDtds of wood ; how many solid feet 1, 

Ans. 1280 feet. 

5. In a pile of wood, 32 feet loB^, S feet high, and 4 fe^ 
wide; how many cordsl Ans. S cords. 

Note.. — Multiply length, breadth, and thickness together, 
and ^e product will be the solidity, in the same denomination 
of the given numbers- thus, 32ft,X5ft.x4fl.=640ft.4.128ft.=J 
*Drda. 
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& In 221 184 solid mcJies ; how many cords % ' *" Abs.> led. 

TIME. 

60 Seconds, (&) make 1 Minute^ marked m. 

60 Minutes, ^^....^ • 1 Hour, ....... b. 

24 Hours, .1— * 1 Day, d. 

7 Days, r-p-r--* ^ Wedc, — .... w. 

4 Weeks, .2^1^. ...... 1 Mpnth, ,......'. mo. 

13 Months, 1 daf and 6 h, 1 Julian y^r, ... yr. 

By the Calendar tb^ year is divided into 12 mpjpths. — ^The 

number of days in each month, may be easily retained by the 

following verse :, ^ , .. , . 

" Thirty days h»th September, April, Jane, and November; 
February twenty-eigltt alone, an4 all the rest have thirty-one.** 

February has 29 days every bissextile, or leap year. 



i- *■ 



'. Note. — The civil or;K}lar year contains 365 days, being short of the 
true year, accordinc to.tlie best computations, abopit 5 hours, AB mi- 
nutes, and 48 seconds'*, sq that the time runs forwai^ through the sea^ 
sons nearly one day in^ four years. And it was on this account that 
Julius Cesar caused one day to be ^ded to February every fvurth 
year ; reckoning the 94th day of this mouth twice, because the 3ith 
day was the sixth (sextilis) beforp ^e kalends of March, Uiere being 
in this year two of these sextil^s^ Ivhith gave the year the name of 
Bissextile vear ; but this has since'.been corrected and every 4th year 
February nas 29 days, and in honour of Julius Cesar it is called the 
Jaliaa year. The periodical year la th<s time which the earth takes 
in performing one revolution rdui^d th^spn, in leaving any fixed point 
in the heavens and returning again to the same point On account of 
certain pq^to in the Ecliptick havinV a backward or retrograde mo- 
tion, the Eqhiitorwtit manmtly sMet j^^HiW^^ that. ihQ.8U{i will 
arrive at the Equinox or first point of Aries, beror^ hi» entire fev6It|« 
tion is completed, and this time is caUed the tropical year. 

EXAMPLES, 
r. In 15 weeks; how many days, hours, minutes, and .s^ 
conds? Ans. 105d. 2520h. 151200nL9072000see. 

Dejieonstration. — Here, we first muhiply by 7, because 
l||re must have seven times the number of (mys that we have 
weeks ^to equal our weeks in time; we next inultiply by £4, 
Itecause we must have twenty-four times as^maliy nours aa 
days to e(][ual the da3rs; we then muhiply by 60, because we 
must have 60 times a^ mfin;^ minutes as hours to equal the 
tiburs ii^ time ;'.w€r lastly multrply by 60, because we piust have * 
$0 tixnes as many 8<sconda as minutes. ' 
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15 weekf . 
7 



105 days. 

420 
210 



dS2d hdbra 
60 



151200 minutes. 
60 

6|0 )9072QOjO 8econ<k 

"t 6j0)15120l0, . 
£ 24)2520(7) 105 
24 



15 



120 

120 



2. In 413 4ay6 ; how many 
hours dnd minutes? 

.^8. 9912h. 594720xn: 

3. in 413280 minutes] 
how many hour^i days and 
weeks ? 

Ana. 6888h. 287d. 4lw: 

4. How many^ hours in 4 
years, allowing 365 days an4 
6 hours Id the y^r I , 

Ans. 33064h. 



5. How mahy seconds iii 
60 yeiirs, allowing 365 days 6 
hours, to tlie year ? 

. Ans. 1893456000s,^ 

%i From the 2d of March to 
the 19th of November; how 
many days 1 Ans. 262d. 

7. From April the 19th to the 20th of January in the next 

. year; how many day?? Ans. 276d: 

NoTB.-^In reci^oiiing time, exclude Xke fintt daf ai^d reckon tike last' 

, CIRCULAR MEASURE OR MOTION* 

60 Seconds, sec. C) make 1 Min^ite, min. nlarked ' 

60 MinuteSi ..-•, I.: i t>egree, deg. * 

30 Degrees, I Sign, S. 

12 Signs, or 360 d^ees, _ .L Circle of the cadiack. 

* TblB measure is used in measuring latimde and longitude, and in 
computing tlie rerolutions of the earth apd other p^ets ^ound the sun.' 
7he great circle of a sphere, containihg the 12 signs, through which 
the. sun passes, is called the zodifllol^. . 

. NoTs.— Eve)y,aircle, gr^ or small, oontains W^ degrees. 
The sun p&ses 1 degree on the earth in 4 miaittes. 

EXAMPLES. 
1. How many minutes ia the 1^ sigtfli 6f the sodiack ? 

Ans. 21600, 



1^. 

A. 

360 degreei, 

60 



■'\ 



Ana. 21600 mm. 



f Uemokstration. — ^Wefirs* 
multiply by 3C(, because 30 de, 
grees make a^ sign ; we next, 
multiply b^ 60, because 6^ 
ll^inute^ m^ke a degree. 
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-fL In six montks the sdn Jmsses Uirough 6 sigos of the zo- 
dlack j how many degrees^^o^uiutesraDd Mcdnds? 

. u^lm. ISOdeg. tOSOOmin. 648000iec 
3. In U24304 seconds? how many signs? . 

Ans. 10^^, 1 2deg. 1 8inm« .248ec« 
T]te folldiriiig denominati<ns are not incladed in the tables: 

1!2 Ponnds • make ,* X Ctuintal of fish. 

24 Sheets of pajper .— ». } Ctuirv. 

20 Uxiires -V I Ream. 



i ■-.' 



I _i* 



SUPPLEMENT TO REDUCTION* 

EiERClS]ftS,^ 

1. In 36 pounds ; how many shillings, supeoces mi Uiree* 
P®°ces? , .. , ,^ 

Ans. 720 shillings, 1440 sixpences, 2889 threepences^ 

2. In 19200 half pence; how man^ penp^ shillings, and 
pounds? Ans. 9600 pence, 800 shil, 40 pounds. 

3. In 48 guineas ; how many dollass at 8 shillings each ? 

Ans. 9168. 

4. In 1 mile ; how many rods ? Ans. 320rds. 

5. tik 12244 pints; how many hogsheads ? 

. . . Ans. 24hhd. I8gal. 2qt% 

6. In 25600 rods; how many acres? Ans. 160 acres. 
. 7. In 684 quarters ; how many Ells English ? 

Ans. 136 Ells, 4qrs. 

-Note.— When it is required to kficrw ho# many sorts of coin, and 
of each an equal number, are containedviii<&gi7en sum; reduce the 
several sorts of coin to the lowest denomination mentioned in either, 
and add them together for a divisor ; then reduce your given sum to 
the same denomination for a dividend, and divide, and the quotient 
▼ill show how many your dividend contains of eaen kind. Observe 
the same directions with regard to weights and ^aeasnres. 

8.. In 56 giiineas; how many pistoles,' pounds, dollars and 
shillings, and <^ each an equal numher ? 

Aus. 30 of each Jfihd, 38 shillings over* 
1 pistole 22s/ 56 guineas. 

1 pound 20 28 the ^lijllings in a guinea. 

1 dollar 8 -' 448' 
^ 1 shillingjl. \ m /, ' • - 

For a divisor 51s. 1*568 shillings for a dividend^ 



<9fL ivpvLMiVT TO m^^fQTiall. 

Wv. Diyidend. PE»i.—The jmsan of tlus is 

61)1 568(30 of eaeb icind. obvious, because our divisor con. 

1 KQ ^^ ^^ ^^^ amount of one coin of 

*^*^ each kind, and our quotient shows 

38 over. ^^^ ^^'^'^ ^^^ divisor can be sub- 

tracted from the dividend, conse* 
quehtly the quptie^t showdt how oAen we can have a coin of each 
kind, because is often as the divisor, which contains a coin of each 
kind, can be subtracted fron^, the dividend, to often* we must hav« a 
coin of each kind. 

9. In 312 xnoidore$ ; bow many guineas, pistoles, poimdi 
tuid dollars, and of each an equal number ? Ans. 144 of eack 

. 10. A tilrttsmi&i received dOlbu of silver, with instrue- 
tions to make it into spoons of .2oz. ; cups pf 3oz. ; and tea* 
pots of 10 ounces, and of each a like number : what was the 
number? Ans. 16 of each. 

U. A man desirous 6f racking off a barrel of brandy, in 
pint bottles, quart bottles, and two quart bottles, and of each an 
equal number, wishes to know how many Vottles he must have 
of each kind? Ans. 36. 

12. How many times will a ship 132 fe^ long sail her 
length in crossing the Atlantick, allowing the distance to be 
3,000 miles? Ank 120000 times. 

^13. How often will a chariot wheel, 18 fed 4 inches in cir- 
cumference, turn round in runniuf 22 inilest 

Ans. 6336 times. 

14. A merchant imported from London 46 bales of broad- 
cloth, each containing 24 pieces, and each piece 40 Ells Eng* 
lish; how many yards were therp ? ^ Ans. 55200 yards., 

15. The cargo of a ship from the West Indies^ consi^ed of 
500 hotheads of molasses, and 200 pipes of wine; how many 
galldns in all, and how much was the ship's burden, allowdog 
every pint to weigh 1 pound 7 

Ai^ 56!r00gal. 202 tuns, lOewt 

16. It is required, to. divide lOpoun^ 13 shillings, betweetf 
a man, woman, and boy; the man must have 9 times as much 
as the womaDj^and the woman 7 times as much as the boy,* 
whai will he fllie share of each ? . 

^. . { 189 shillings, th» man's share, 21 slul- 
^^ (liiigs, thewchnatfs, aid the boy's a^shiL 



t^As. 



*JtiiB k ! dkarii The w. 7 sliarei. The m. 63 sharea. 

1 X 7 = 7 X 9= 63 The man's shares/ 
£ 8. 7 The woman's shares. 

10 13 1 The boy's share. 

20 . iSvisor 71 Shares in alL 

71 ) 213 ( 3 boy's sliafe or 4^otient, which shows that 
213 7 he may diii^w his one, three times. 

. C 21 shillifligap woman^s share. Ben. --It is 

-C' _ g plain tbat the gine- 

■:^^ . , .,,. j^ ' , ' en sum must be 

189 shiUmgs, 4ian*8 ahare. dirided Into 7| 

parts, because 

i89 man^s sha!fe. considering the 

•r» • /. oT ^^^ j^r^Y boy to have one 

FfOot 2 1 woman'f share* part or share, the 

3 bay* share. . woman must hare 



210)21 13 



7, because she 
must have 7 times 

£10 13$. equals the given sum. ^ much as the 

boy; and for the 
same reason the man must have 63, because he must have 9 times as 
much as the woman, whose share is 7, and 9 times 7 are 63. Then 
when these Shares are added, we find they amount to 71, then divi- 
ding the given sum by 71, must give the boy's share, because he has 
tfat one share in the 71 ; and we find by dividing, that our quotient 
is 3 shillings for the >oy's share; then the 38. multiplied by 7 must 
give the woman's share, liiecause she has seven times as much as the 
boy; that iSydls for the. woman's share; the man must have 9 times 
as much as the woman; then mnltiplying the 21, the^lroman'8 share, 
\y 9, must give the man's share, which we find to be 189 shillings; 
wen by adding these shares we find iify amount to the given sum, 
which proves our work. 

17. Let 192 dollars be divided amoog^tbree men, A, % and 
C, t^ such a manner, that e% often as A receives $5, B may 
have $6 ; and as often as B reeeives %3> C may have $1 1^ 
idmt miunber of dollars will each receive) 

An8.A$40,B$$4»C988; 

aUESTIONS* b^ REDUCTION. 

What is reduction 1 A. Changing one dcnominalion to another. 
By changing denominations do yoa alter the value 1 A. No; because 
if we change from a superiour to an'inferiour denoknlnation, the infe- 
rionr must ex|>ress as many more as shall equal the superiour in value. 
How many lands of reduction are there 1 A. Two, reduction de- 
scending and reduction ascending. "What is reduction descending t 
JL Bringing higher denominations to lower. How is reduction de^ 
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scendi&g perfonned % A. By mnhipflScation. Wbat . Il]}e. do yoVi^ob- 
serve in multiplying 1 A. Multiply the. highest denoIx\i^ation givea 
by that number which it takes of ttie next lower to piake a unit in 
thttt highest, and if the given sum contains any in the next inferiour 
denominatiott, add them to the prpduct, and so continue, the work till 
the given sum is reduced to the denozQination required. What is re- 
duction ascendingi A. Changinf^ lower denominations into higher. 
How is it performed 1 A. By di^i^ipn,; divide the. given number by 
tilxat number which will make a umt in the next,. Iifigher, and so coiv- 
tinne to do, till you have brought & td the denomination required. Sup* 
pose you have remainders, wiiat vvi^ ypji qall them 1 A. Of the sanu 
name of the dii'idend that producied mem ; and they must be brought 
down in the regular order of the denominations in the quotient or an* 
swer. How do you reduce dollars to cents 1 A^ By multiplying th4 
dollars by 100, and the product will express cents. Why should thai 
f«duce dollars to cents 1 A. Because we must have lOOimies as man/ 
eents as dollars to express the same in vtdue. If your giren sum con^ 
tains dollajs and cents, how may you reduce them to cents 1 A. By 
taking away the separatrix, and joining the cents to the dollars. Why 
should that reduce the whole to cents? A. Because the dollars when 
united to the cents express hundreds in cents, and thfe cents count the 
same as before. How^o you reduce cents to mills 1 A. Bv multiply- 
ing the cents by 10. Why should that reduce cents to mills 1 A. It 
is repeating the eents 10- times, and we must have ten times the num- 
ber of milS, to equail the cents in value. What are the denominar 
tiotts in sterling money % A. Pounds, shillings, pence, and farthings. 
How do yo u reduqe pounds to shillings 1 A. By multiplying the pounds 
by 20. Why multiply the pounds by 20 ? A. Because }t tiikes 20 shii- 
Imgs to make a pound, and we must h^ve 20 times the -pumber of shil- 
lings to equal ou:c. pounds in value. How do you reduce shillings to 
pence 1 A. By multiplying the shillings by 12, bf|cau^ it takes 13 
pence to make 9«shi}lmg, and we must have 12 times as many pence 
as shillings to eoKialrthe shillings in value. How do you reduce pence 
to farthings 1 A^3y multiplying the pence by 4, because it stakes 4 
farthings to make a penny, and we must have 4 times as^^many far^ 
things as pence to equal our pence in value 'I tfow would you. reduce 
pounds to farthlngsl A. I multiply the pounds by 20, and -Ihave shil- 
lings for the product ; and then multiply the shillings by i^imd' have 
pence for my prodtict; and lastly, I mnltiplv the pence hj 4^ and « the 
product is farthings. How do vou reduce &rthings ^oj^cmndsl , .A,, 
Divide the I'^hings by 4, and the quotfem will be pStce, 'because 
cue fourth the number of pence will equal the farthings in value; and 
then divide ^e pence by 12, because it takes J2 pence to make a 
shilling; and lastly, divide the shillings hj 20, because it takes 20 
shillings tp make one pound, and one twentieth the number of pounds 
will equal the shillings in value. .How do you reduce pounds to six-, 
^pjencesl A. Multiply by 20, and then that product by 2. Why mul- 
' tiply bySlO and 2 1 A. Because 20 shillings make a pound and 2 six-pen- 
ces make, a shilling. How do you j*educe grains to pounds Troy 1 A. 
Divide by 24. because 24 grains make one penn)rweight, and the pen- ^ 
ny weights cuvide by 20, because 20 pennyweights make an outtce,'' 
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and Afoi the ounces by 13, because '19 oimees make 1 pound. How 
do yon ceduc« tuns to pounds 1 A. First multiply hy 90, because each 
tun will make 20 hundred wei^t, and then multiply by 4, because 
each hundred contains 4 quarters^ and lastly, by So, because each 
quarter contains 28 pounds. How do you reduce guineas to pounds? 
A. Multiply the guineas by 98, and the product will be shillings^nd 
then divide the shillings by 90, and the quotient will be pounds. How 
do Tou reduce pounds to moidoresi A. Multiply the pounds by 90» 
and the product will be shillings, and then divide the shillings by 36, 
and the quotient wiU be moidores. Suppose a barrel of wine is to be 
racked ofl( in pint battles, quart bottles, and 9 <}uart bottles, and an 
equal number of each is required; how wouldyou proceed to tell tha 
number of bottles required to.iiold the wine I jA.. Add, in one sum, the 
number of pints that would iill the bottle^, once, for the divisor, and 
then reduccLthe barrel to pints for a dividend, and the quotient would 
show how (uten the bottles could be filled. 

COMPOUND ADDITION, 

^ Is collecting together two o^ more nttn^rs of different denomina- 
tions in onjjs sum. . , » . .v 

RULE. — ^PlaCe the numbers, so that those of the same denomin^* 
tioQ m^y stand directly under each otl^jier. Then add the ri^ht hand 
denomination the same as a sum in simple addition, and dx'Hde the 
amount 1^ as many as it takes of that denomination to make a unit in 
the next higher denomination ; set do>i^n the remainder under the de- 
iQomination added, and carry the quotient to the next higher denoroi* 
nation ; and so proceed with all the denominations until you come to 
Ute left hand denomination^ and there set down the whole amount tho 
same as in simple addition* 

PENbE TABLES. 
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121 

24 

36 

48 

60 

72 

84 

96 
108 
120 
132 
144 



^ NoTB.*-!*!)^ pHhciples in compound quantities do not essentiaily 
uider from thqse ofabstract numbers, that is^^aimple, refined, pure, not 
^9ken nufflbers. In the one case, we cany by 10; in the other, by 
«ne Jiumller o^ uhits whioh it takes to equal k unit in the next higW 
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Dominatioii ; so that the student will find the work easy, if he has an- 
ired a knowledge of the tables^ and will only keep in mind the role 
fen for the operation of the work. Yet it is to be regretted. 
It the wisdom of onr legislatare, has never reduced compoand 
iQtities to the decimal syvtem,' which wotrid greatly simplify the 
orations of work ki arithnetick. The French have reduced ail com- 
and quantities to the decimal sci^e, except the division ot^ time, 
lich does not appear to be ca]|able of change. A wise policy may 
state never to aaopt hastily a new system ; but after the. utility of a 
item has become obvious, neither national pride nor narrow prejiv- 
:es should prevent its adoption i no matter by what iodividaal or 
Uviduals the S3rstem may haiTe. been simplified, or by what naticm 
opted, the benefits afe the same. 

E3L^MPLES. 
STErUWQ MOl^EY. 

1. In £41 13g. 6d. 2(yr&, £48 Ua. 4d. Sqrs., £96 16s. 

d. 8qrs. ; how many potinds, shillings, pence, and farthii^s^ 

len added together? 

,^ DEM^T-We p.TS\ add the denomina^ 
tion of faMings, and find it amounts 
(o 8, whiph we divide by 4, because 
4 farthi^i^. are equal to one yennj. 

and we mid that the <^uotient is % 

FiftT 1 tft n A«o *°d the remainder a cipher; so we 
fcto/ 1 tu u Ans. gg^ ^^^ jjjg ^.pjjgj. ^j ^j.^ 2 ^ 

: pence, the next higher denomination, because the 8 farthings 
! equal to 3 pence ; by adding the pence, we find the amount fS^ 
ich we divide by 12, because it takes 13 pence to make a shilling, 
1 the quotient is 1, and the remainder 10 \ we set down 10 under 

column 0f pence, and carr^ the quotient, which is 1 shilling, to the 
Hings ;, a&d in adding the shillin|s, we fi^d they amount to 41, which 

divide by iO, because it takes 90 ^ilbnes tQ ilMt^ I poo&d, we 
I the quotienl 3, lind the remainder 1,' which we set down under 

lings, and carry the quotient, which is pounds, to the pounds ; and 

iddingthe left hand denomination, we tarry the same -as in simple 

k, and set down the whole amoun^in adding the left hand column. 

lU other sums in compound addition "^e observe the same rules ; 

zys carrying by that mmber vfhich is equal t9 a wiiC in the next 

roof, the same as in simpk work, only earry as in the first adding. 
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5. What is the amount of £47 16s. lid. Sqrs., £105 Us. 
lid. 2qrs., £89 18s. 4d. Iqr., and £844 133. lOd. Oqrs., when 
added ? Ans. £1088 4s. 1 d. 2qr8. 

6. What is the amount of one hundred and five pounds, 
fourteen shillings, sixpence, one fiirthing; eigktf-foar pounds, 
ten shillings, four pence, three &rthings; ana five hundred 
pounds,^ £f^en i$Hillmg8,^ten pence, three farthings, when add* 
ed together? ' Aii$. £691 Os. M. SqfiU 

7. What is the amount of 2s. 6d., 4s. 8d., 98. 3d., 4s. 
9d.? Ans. £i Is. 2d. 

8. A man bought a wagon for £18 16s. 8d., a plough lor 
£2 lOs., a span of horses for £55 10s. 6d. \ what must he pay 
for the whole? Ans. £76 178. 2d. 

* 9. Three men found a prize, and having divided it equally 
among them, each man received £18 48. Id. ; what was the 
amount of the prize ? ^ Ans. £54 128. 3d. 

TROY WEIGHT. 

L lb. oz. pwiB, gr, * NoTB.— Observe to carry hj 

' 36 7 1 r 10 24* from grains to pennyweights, 

34 5 8 15 and by 20 from pennyweights to 

81 8 18 14 ounces, and by 12 from ounces to 

Ans. 152 9 18 15 pohnds.— Proof may be performed 

by adding downwards. 

2. 3; ' 4 

Ih. oz. pwt gr, Ih. •*. fUii. gf. Ih. oz. pwt, gr, 

39 a 10 21 81 10 18 22 63 10 11 19 

84 9 11 18 18 11 10 W 18 10 9 3 

13 6 15 17 66 10 15 16 6 7 4 4 



.«3. 



» • » ' 



5. Boiight a set of silver sj^oni^ tveighiiig lib. 16£ 9pwts. 
17grs., a silvej cup weighing opz, lOpwts. tigrs., and a silver 
tankard wei'^iiing ' fib. lloz. 7grs.; what was the weight 4f 
the whole? ^'' Ans. 3lb. 66z. Opwts. Ugrs. 

AVOIRDUPOIS WEIGHT. 

1. T. cwtqr. lb, oz. dr. Notb.— We carry from 

13 12 1 1*5 6 11 . drachms to ounces by 16, be- 
\a \a o ciA Q \f\ cause 16 drachms* makp an 

14 14 6 ^4 y lU otoce, and from ©nnces to 
18 15 2 11 15 11 pounds by 16, because 16*0Tm- 

A — j>r ' f> o " ' o>« A TT ces make a pound ; and from 

^' 47 2 3 24 pounds to quarters by 28, be- 
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•cause 98 pounds make a quarter ; and ftom quarters to kundfedSs br 4^ 
because 4 quarters make a hundred y an4 irom hundreds to tuns by 20^ 
because 20 hundred make a tun. 

2. 3 

cwt qn. lb. oz, dr, cwt qrs, lb, oz, dr. 

18 3 16 5 14 180 1 16 11 IS^ 

105 2 26 U 13 U 2 U 10 13r 

108 3 16 11 11 14 1 15' 15 14 

64 1 13 10 15 2 27 11 IS 



4. Bought 4 fat oxen, weighing as follows, viz., I2cwt. 
Sqrs. 161b., 13cwt. 2qrs. 12lb. 13oz.; 15cwt.lqr. 211b. lloz;,, 
16cwt Iqr. 241b. 8oz. ; what was Ihe weight of the whole in 
tuos? * Ans. 2T. 18cwt Iqr. I9lb, 

APOTHECARIES* WEIGHT. 

1. 2. " ' 3. 

df, sc. gr, oz. dr, sc, gr. id» oz, dr., tc gr. 

5 1 15 10 7 2 18 \0 U 6 1 H 

6 2 18 9 6 I i$ t*3 10. 5 2 Ig 
4 17 11 3' i Ifif! a it 4 1 11 

0Z.6 2 li 10 5 I 17' "7930 10 

Ans. 2 7 2 1 . 



CLOTH MEASURE. 



1. 2. 



■■» 



piEM.*-]^ is evident, 



yds, qrs. n, vds, qrs. n, tliat'l^e must carry b]r 

44 3 2 546 2 3: 4 from nails to quar- 

^ K^ \ \ AA V d t^rs, bet^ii^ 4 nailf 

?T Q i tk l I Mfie aqiiaftet; and 

Hod *J0 .4 I by4fr6ni^qiWlers to 

14 1 3 1 3^ I ystd?, because 4 qi^^« 

Ans. 124 2 1 ~^- ters make;|jaxd. 

3. 4« 5. 6. 

i Yds, qr, n, £. H. tff. n, E,jB, qr. «. jB.Fr. qr. «. 

I 36 J 3 ^ 41 2' S; ^fi 3 S * 38 3 3" 

' 44 2 r 36 1 $r 68 ^ 2^ 98 5 2 

65 2 ^. 44 2 1 i 4 1 36 3 2 

68 1 2; 5(5 1 3 6 1 3 54 4 3r 
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eOVVQVW ADDlTlOflk ^0t 

7. Bought 4 pieces of clpt^ the first 96ydk 3qD8. 2ii. ; the 
second 84yd& 3qrs. 3n. ; the third 75yd8. Iqr. 2n. ; the foiijtb 
9^da. Iqr. In, \ hov? n^ach did the four piec^ contain ? 

Ans. 353i yaids. 

LONG MEASURE. 
1. 2. 

Deg,m.fur.rdift in,b.c. Deg,fi^fur.rd.fif in.b.c. 
" 63 44 6 30 14 10 2 79 $6 7 13 11 10 1 

56 54 7 3£b li 6 2. 34 65 6 35 14 11 2 
10 57 6 15 7 8 i 84 55 6 U 15 11 2 
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Ans. 131 18 5 3 I 1 2 

3. ^KoTL^r-Whcn halves or frao- 

Deg. m.fur. rd, yds. ft in. b. e. ^^"^ ^^. "^^^^}^X ^^"^'l^^^ 
ft? AK a otz A a a o aft^^ the division, tb«y must be 
04 Dd-b d& 4 ^ ty Z carriedbackintheinferiourde- 
y«> 55 7 14 5 1 11 1 nominations according to the 
37 12 2 3 2 value ; and if by carrying: l>ack 
~ ' ' — ■ ■^ it increases the inferiour de- 

nominations so as to eqnal ^ 
tu^ity or exceed a nnit, at the 1^, a unit must theiEi be added to the 
mqierioar, and the excess set down in its proper place ; for fractions 
mast never be placed in a sum, when there are denominations at th^ 
rigrht >* ^ • ' • 

LAND, OK SaUAKE MEASURE, 

1. Dem.— In adding the inches, we 

Pol ft in ^^ '^®y amount, to 340 inches, whi^'h 

IQ iRfi lV«? contain 144 twice, and 52 remain, 

ly loll iOD -^hich we retain, and carry the 2 to the 

25 250 120 feet; wefindthe feet ampunt to 522f, 

Rood. 13 90 85 which we divide by 272i, vhich v? 

» ■ L ■ — r^ find contained once, and 2491 remain, 

Ans. 1 lb ^50 lo and as we cannot set down a fraction 

in thp superior denominations, we re- 
^iice the I of a foot to inches, which jnrpduce 108 inches, and the 53 
inches'added which was our remainder in inches, we have 166 inches, 
which are equal to 1 foot and 16 inches; we then iSet "down the 16in. 
nnd^r inthed; and^add the foot to 349 f(iet, whidi gives ^50 Teet, which 
We plac^ under f<fet, and ttxrf 1 to thd poles, and by Adding ue nnd 
the poles amount to 58, whil^h divided by 40, the number of poles in a 
^^ gives 1 rood and IS poles. 
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A. rds. 
75 3 


fol. ft 
37 245 


in. 
30 


A. rdh vol. ft 
87 2 39 150 


87 1 


37 75 


114 


18S 3 36 27 
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18 69 


135 


19 1 7 9 
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' t ' *^ 

4 A gentfeman nas thtee fiin&B, w&fek measnte as Idlows, 
Viz.: 150 A.' 3 rood^ 14 poka; 175 A'S tooda, 18 j^df; 
100 A 1 rood, 39 polea; ^wkal do they inquire ih all? 

Ans. 426 ^ 3 roods, 31 polea 

SOLID, OR CtJBICK MEASURE? 
1. ' 2. ' ' ' 3. 

47 36 1295 47 18 14» ^3# 120 
11 41 375 • Sr 26 145 ., ft 9^ 
14 35 171 13 9 4r 6S 127 

Ans. 74 13 Uji 



4. A man bought 3 piles of wood, which edtrtain as fotiovrsi 
viz.:' 37 cords* 51 feet; 14 cords, 120 feet; 19*cords, 96 feel; 
howaiany cords did heporchatof .^ Ans. 7t cQfd^t lOfeet* 

Liauip Mi^AStlBp. 
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Ans. 

4. A merchant bought three casks pf whiskey, e^h con- 
taii]iing<65gaL Iqt Ipt;'"^ what number of gallons did thej^ 
contain! Ans. 196gal IpintJ 

^ DRY iMEASURE, 

1: ■■"■.. 2. 3. 

Btf. fh ^. ft JBtt. fh, qt pi. Ck> hu. pk. qt pt 

45 3 5 1* 41 a 3 1 75 24 3 8 I 

84 2 7 84 1 2 65 19 1 1 

95 1 6 1 07 2 1 18 31 2 g 1 

Ans. 226 3 6 "^ ~ 

. -..i" ^ : — . 



4. A, sent to matket at one time, ^38 bushels 2 pecks, at an* 
b\her 29 bushels 3 pecks, at another 57 bushels 1 peck ; what' 
number of bushels did he send to market? 

Ana. 125 bushels»2 pecks. 



1. 2. 

, Y' fi^o, to. d. fk m. $. y. mo, up. d, h, 

44 12 3 6 39 55 45 34 6 d 4 23 

38 IQ 2 5 13 50 49 50 8 2 ^ .06 

84 if 3 3 21 59 46 86 9 2 3 07 

Ans. 168 9-2 2 11 46 2S^ 



"^— 



3. 
K. d» h» M. Y. fiio» w» d, kt 



3^ 864 S^ 45 i 47 8 3 5 14 

75 325 0^ 44 38 II 3 6 2!$ 

320 ^5 14- 59 79 9 2 5 8 



-•• 




CIBCULAR MRASUttE, OB MOTION. 
1. 2. 3. 

jSt dig. iM. $€c. S. dtg. m. 8. deg.. m^ sec, 
8 25 17 24 4 23 48 4 23 56 59 
1 15 49 50 $ 29 48 6 8 44 48 > 
A liJ 6§. A4 7 86 -5§ 5 S AA^^ 
13 24 2 25 * - 



Ans. 

4. Add 11 signs, 24 degrees, 55 minutes, 25 seconds; 8 
signs, 19 degrees, 59 minutes, 17 seconds ; 8 signs, 29 ^de- 
^ee9, 1 1 minutes, 18 seccmds. Ans. 29S. 14deg. 6nL 

COMPOUND SUBTRACTION, 

I. ^- •■ f *♦ 

.; Is ^kittg ^ Isas sum br qntttltf from ^ great^ of cUfferent denomi- 

RULE.—Place the less stun or quantitf under the mater, so that 
those of the same denomination may stand direc^r under each other; 
hegin with the least dengmination, and if it exceed that directly aboye 
it, snbtract it fr^ as mi^j of that lenominatiojaas shall equal a unit 
m the next hi^er, and to the difference add^ble upper denomina- 
tion ; rememibering^ alwa js, when you hare thus sabtracted, to add one 
to the next lower denomination; ^ut when the lower denomination 
does not exceed that directly aboyeVyoa meigly set down the differ* 
ence, ^d proceed to the next withoift carryiiig. 
; Prasitdi'jyy addii|£ the difference^ to the $abtrahen4| and if th^ 
limount p4i^ ^^ E&uend, the work ^ righti 



too COMPOUND SUBTRACTIOtf. 

STERLING MONEY. 

1. If a boy has 3 shillings and 9 pence given him, and he 

pays out 2 shillings and six pence ] how much has he left ? 

Ans. Is. 3d. 

5. . d, DEH^It ii piam, by taking € pence from ^ 

3 9 pence there will 3 pence remain ; and by taking 

o k ^ shillings from 3 shiUii^s, 1 shilling mnst re- 

^ ^ main^ and becatise the dinerence between the 



Ans. 1 s. 3i pence is three pence ; ^d the difierence between 
■D ^"q — '^A ^^* shillings, 1 ahillinff; the whole difference 
Frooi. ijs. ya, ^ mijst be 1 shilling And three j^nce. 

2. A man lent his neif^bour 4 potxids,. 6 shillings, and 8 
pence ; he afterwards received 2 pouitdls, 16 shillings, and 9 
penfie ; what is yet his due ? Ans. £1 9s. lid. 

£ s, d, Deu. — The pence in the subtrahend 

4 5 3 exceeding the pence in the minuend, we 

o iA Q snbtrac^t the 9 pence from twelve, (the' 

^ 10 y number which it lakes to make a unit in 

Ans. i 9 11 shUlingSj) by saying, 9 from 12, 3j and iq 

i: ^ — ^— — ^ 3, ibM Sinerence, we add 8, the pence in the 

irtoOL 4 o • diinnend, which gives 11 pence to set dowii 

iathe placeof pence; we then add 1 to the 
sh01ing$ in the snbtrahendt ^^^^ say 17 from 20, (the number of shil- 
lings which it takes to make a ^und :) 3 is the difference, to which 
we add 6, the shillings, in the nunaena; we then have 9 shillings to 
set down, and we ada 1 to the pounds in the subtrahend ; we then^eay, 
3 from 4 leaves Ij which we set directly under. The 12 pence which 
we add to the minuend a^e just ec^ual Co the 1 shilling w^ic^ w(^ add 
to the subtrahend, so that it is addmg equals to both the given sums; 
and adding equals to both; th^ difference must aver remain the sami ; 
tjiis, faowevejr^ by Sonne, is called bof jtowing. 

Q r • // ^-r«- Note. — The student should bear 

a. «,. 5. a., gTf. jn mUiid t^at the principles here are 

the same as in simple numbers, only 

that it t^l^s different numbers here, 

A „ -""qk Tq' Ti Q to make a unit in the next higher ; as 

AD S. 6t) la u J ^ farthings, it takes 4 to make a unit 

in pence ; and in pence it takes 12 to 
make a unit in shilling j[ iM id shUoiigs it takes 20 to makfe a flnit in 
poiapids. 
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^84 4 6 89 8 8 
60 9 7 78 18 9 


& 
£. «. 

«I6 8 
^^15 


i. 

9. 

£. $. (L 

007 6 8 

59 8 6 


10. 

4l I d. 
895 16 7 
70S 8 8 


tf 8 

7 9 
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12. Borrowed £29 168., and paid £i6 JU 9d.; how mucS 
Xemainsdue? ' ^. . ' Ans. £13 481 3d. 

13. From £397 168. 6d. ; take! £144 lis. 4i, Sqrs. 

.J Ans. £253 5s. Id. Iqr. 

14. From ieveqi pounds; take |even pence, three forthings. 

An»' £6 19j|t^4d. Iqr. 
l^. How muc^.does ei^htT-nine pounds, sinteen .i^illingil, 
eleven pence, three ,&rthings, exceed |brty-eight pounds, ^ktea 
shillings, ten pence, two ihrthings 7 jt 

^ J'^'AAeI. £41 58. ItPlqr. 

16. Fiomone thouaand founds; iaice one farthing 

' ^ . .,, j^ns. £999 19s. lld^ 3qraf. 

17.: How lUia^h 46eM two thouaiand ppunds, exceed 19s. 

M^i ' 4W £1999^06. 5id. 



TROY WEIGHT. 

> 1. prom 8Ib. llos. l&pwt i9gt.] iSk$ UK 602. 12pwt. 
$3gr. ' ' Ans. fib. 6oz. 3pwt 20 gr. 

^ M. . 2. 

lb. oz, pwt gr, ^$'^' lb. cz, pwl gr^ 

I 8 11 16 19 ^. 86.10 17 9 

! 1 6 12-25- igS; 78 3. 8 20 

.Am. 7 6 3 ap ■■'•^^^ 
i^fOo£8 11 16 1^ 
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N§ tmt^ma svbtsaction. 

AVOIRDUPOIS WEIGHT. 

Ip. o£. dr. It: ^k if. T. cwt. gr. Ibt 
18 il 13 96 i4 14 72 15 3 27 
iq, is 12 80 15 18 X 44 . 3 27 

Anc. I^'~i2 r *" 



APOTHECARIES' WEIGHT. 

I. 2. 8, 

ft 9 3 . I ^ gr, lb S 5 9' ^. 

8^4 46 428 40 782-7 

^0 9 7 8 2 g 24 4 5 2 8 

Am. 63 6 7 

Pi?Oo£ 84 4 6 

DRY MEASURE. 

I. . 2. 3. 

Ch. bu, pk, qU bu, fh qt, pt hu, pk, qt. pt,^ 

47 34 8 8 3 2 45 2 7 

20 35 0.. 7 5 2 5 1 84 3. 5 1, 

Am. 26 35 2 7 






* ■ ■ » 



PitwC 47 34 3^ 6 

LiaUID MEASUBE. 

T. hhd. gal qt. pt gi. Hhd. gal. qt. Hhd. gal qt, 
88 3 55 8 44 50 2 54 59 3^ 
48 62 2 > 2 20 60 8 45 60 2 

Ads. 40 2 56 1 2 . .. 

Proo£ 88 8 55 3 



CLO^H MEASURE. , 

1,"^ ,2. 8. ,4. 

Yd. qr. n. E.FJ. qr. n, EM> qf- ni E.F. qr. n. 

47 3 2 87 2 2 75^ 2 2 760 3 

27 2 3 69 2 8 374 3 3. 479 5,2 

' I ■ i. I ■ ■ ■ I i m m ' ■ ■ I I* 



Ana. 20 3 
PrijfbC 47 3 2 



»i II — 1 !! < ■ ■■ 
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GOVPOVVXI lir»TftACTIO]|» ^> ' "^* |0| 

LONG HEASUttR 

i: 2. 

De^. «!. ywr. |?<7i yi. //. iji h.cl Lea. m, fur. poL 

. 68 48 ? 28 4 2 2 i 8 2 6 26 

^6 25 6 39 a 8 S S 7 29 

Ans, ^ ,,23 29 3,2. 6 2 

Proof 58 48 7 28 4 2 2 2 



LAND^ OR fiatJABE MEASURE. 

1. 8. 3, 

-M. Tds.foL A.'rds, poL PoL iq.ft. sq.in* 

36 3 28 450 ^29 38 24 62 

28 2 39 220 3 ^4 2 216 143 

Ans. 8 ,0 29 ' '^ 

I ■ I I*. I ■ .1 n i« ■' I I mmt^mmmammmt^^m^amm^^ 

SOLID, OR CUBlck MEifeilBE. 

T. y^. 

^84 39 
86 27 



T. 
44, 

39 

Ank 5 


1 

/^. 

44 

.39 

4 
44 


in. 

884 
982 

1630 

884 


2. .. 

Cds, fi. 
48 2$ 
35 98 


Pfoof 4i 





n 



TIME: 

1. % ^ 

250 4 3 6 22 55 49 205 325 20 56 24 

220. 8 5 23 59 55 202 335 23 59 56 



Ana. 29 9 3 22 55.54, 
ftoof;250 4 3 6 22 55 49 



^ III ■■ II— III 1 
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CmCDLAR MEASURE, OR MOTION. 

i9. de^. in, s.' S. deg. m, $, 

6 25, 45 38 .^ 9 29 69 44 

i. 29 38 49 :;" 8 28 48 24 



Ana. 1 26 6 49 



«■»««■ 



104 m^Hf^tKn jrin^TmicAT^c^li: 

EXAMRLES, .. 

Showing the uu of Compound AMUion qnd IMiractiif^, 

I* Leot a friend at one time £13 168. Sd., at another, £S5 
lOs. 6d.; he paid at one tinM, £10 |Q^ ild., at another, £9 3s. 
6d.; how much remains due? Ans. £29 128. 9d« 

2. A man had 375 acres, 2 roods of land, but one of his 
sons marrying, he ga:Te him 1454icref; howmuoli had he 
left? 4xis. 230 acres 2 roods« 

3. Borrowed $375,50 cts., paid «t one dme f95,20 cts^ at 
another 981,10 cts.; howmuanrema^^ due? 

Ans. $ 199,20 ct^, 

4. A gentleman paid his 3 laboorers as follows, viz. : A heir^ 
gave £11 138. 6d.; B he gave 13s. and 6d, more than A; 
and C he gave as much as A and B both ; how much did the 
gentleman pay out? Ans. £48 Is. 

5. James was bound' as an i^prentice for 6 years and 7 
months ; he served 3 years and 9 months, and then bought his 
time ; how much time had he to pay for ? 

Ans. 2yeaYs 10 months; 

6. A merdwnt put in a bin 47 l)ushelf find 3 pecbs of com : 
ne iilierwards sold out 25 bushels and ) peck ; how much h^ 
he left in the bin? * Ans. 22bu. 2 pk. 

7. From a piece of elotfa containing 47 iprds 2 quarter^ a 
iaerchant sold four suits, each 6 yards 2 ^rters; how much 
of the pieee remains unsold? Ans. 21yds. 2qrs. 

8. A gentleman left his son 1005 pouods more thflfn iiis^ 
daughter, whose portion was 4475 pounds 10 fSiillings ; what* 
was the son's portion, and what was the ipriiole estate? 

A«.. $ £5480 108. the son's portion. 
^^ I £9956 the whole estate. 

9. From 11 years 6 months 11 4ay% lake 10 yeats & 
months 29 days? Ans., 11 momths 12 d^ys. 

10. The revolutionarv war broke out In^tween Great fei- 
tain an4 the United Stafes, Apfil 19th, If 75, and the treaty 
of peace was ratified January 20th, 1 783 1 how Ion? did the 
W{tr last? Ans. 7 ye^rs 9 months 1 day. 

j COBIPOUND MUL^^IPLlbATION, 

Isr repeating & number of difterent dopominations a certain^rqjosed, 
nwob^r of UmeS) or it is the shortest method <^perfon|iing c^nmttna 
addiudtiwhexe tiie some nimiber is to be rep&jtfed., 



GOHFOUND MULTIPLICATION. 105 

RUI^.— When the quantity does not exceed 13 yards, ^xmnds, 
&c. set down the price of one, and place the quantity under the right 
hand denomination for a multiplier. Multiply the right hand de- 
nomination, and divide the product hy as many as it takes of that 
denomination to make one in the next at the left ; set down the re- 
mainder^ Qi. any,) under the denomination multiplied, and carry the 
qao}ieiitto the product pf the next left hand denomination, and so 
pr<y;ee4 till you comf to the leA hand denomination, and there set 
4o|^n the product as in pimple mjultiplic^tion. 

J^oTB; This rule will be fovtii. rery useful in business; where the 
price of 1 yard, or 1 pound, is giVen; by it, we find the price of a quan- 
tity ; by multiplying the price of one yard, or one pound, or a unit of 
^ky kind, by tne quantity, the product will be the i>nce of the quantity. 
Qr if the weight of one hogshead or of one bale is given, we find the 
weight of the whole by multiplying the weight of one, by the whole 
hurnber ; and in like manner we fijid the weight of any number of 
t)oJE^ or bags where the weight of one is given. | 

INTRODUCTORY EXAMPLES. 

1. If one yard of broidclotli cdSt 1 poaQd 3 shillings and 4 
■pbnce ; ^what will two yards cost? Ans. £2 6s. 8d. 

,£ s. i. DiEM. — It isjplaib*, that the price of one yard 

r 3 4 1 Oiultiplied by 8, must give the price of two 

Q * ^ards, beeau4^it is repeating every dcnomina- 

^ tion expressing the price of one yard by 2; and 

Ans. 2 6 8 i^ ^^^ plainly appear by adding, that this is 

only a snort method of performing addition. 

£ t. d, "■ DEMv-r-Here, we find by addition the same result 
'234 is produced; and the same relation exists when we 
} q ^ have three, four, five, or any other number for a 
*'•.• "^ multiplier, which may clearly be shown by adding 
2 6 8 ^^ pi^iltiplicand as many times as it has been re- 
peated in multiplication. 

. .^ it one Tui of hay i:o^t £2 12s. 8d.; what will three 

Talis cost at that iite^ Ans. £7 IBs. Od. 

£ s^, d. . , Drm.— Here, we first multiply 

2 1§ ''8 ®*» ^ ^» ^^^ ^* ^*^® ^ ^^^ ^^ 
0^],^ «^«.^^o» /^r T««o q' product; we then divide this product 
The number o f Tuns, 3 fy jg^ \ytQmst it takes 18 p^nce to 

Ans. £7 18 make 1 shilling; and we have 3 for 

a quotient and nothing for a remain- 
der, so we set down a cipher under the- pence, and then say three 
iii]^es twel^^ are |birty-six, and add the <iuotient, two, which we carry 
£pm the pence ; we then h^ye^ 38, which we divide by 20, because 
90s. mak$ )a pound; we find ^contained in 38 once and 18 over, 
"f^hich we sik down under sMlQng^s, and carry 1 pound, which is the 
4ia6tient,.t«»Jtheprodpct,af. ppomds, hr saying three times 2 are 6 and 
\ are 7, which we place under pounds, its proper place. This exam- 



106 cDxroiTNiy hvltiplicatiok. 

pie we will illustrate by addition, so tkat the atodent may HqI nistake 
the principles of the rale, or the relation which addition and mnHipli-< 
cation bear to each other. 

£ 8^ d. Here we again ^ that the same result is 

2 12 8 produced by ^dingf the price of one yard in- 
O 1 Q A j^tead of multiplyi^. The stndent will per- 
^ la o ceive that we carry in both ct^ the samej 
* ^ ^^ ^ when we multiply the 8 penefe by 3, the pro- 

An« 7 iQ — n duct is 94 pence^ that is 2 shillings, conse- 
Ans. I lo u quently 8 shillings may be added to the pro- 
duct of killings ; and in i^ldition we have ^ pence, that is, 2 skiDluigs 
which may be added to the shillings, and in multiplying the 12 shil- 
lings the product is 36 shillings, and the )^ shillings to carry make 38 
shillings, that is, 1 pot^id and 18 shilling, co^eqoently we set ^own 
the 18 shillings and carry the pomfiid to the promct of pounds ; a&c( by 
addition we obtain 38 shulings the; same as m multiplication, that is^ 1 
pound and 18 shillings ; consefloqpitjdjr we set down tne 18 ^Mllingsajpfl 
carry the 1 pound, and by adding we ij^tain 7 jtounds,, as^ the same 
number by multiplying. "" ^*' 

3. What will 4 yards of dotk cbme to^ at 3s. 4d. per 
yard? A»s. 13s. 4<L 

4. What cost 5 yards of calico, at 3s. 9d. per yard? 

' , Ans. 18s. 9d. 

5. ;What will 6 tuns of hay coit^ at £2 3s. 6d. per tan? 

J Ans. £13 Is. Od. 

6. A man Votight 7 Bhpefi tS di' m^ p«t h^4 1^ what M 
they cost him 1 Ans. £3 6s. 6d. 

7. A man bought 8 hushela of apples, at 2s. 6d. per hushel; 
what did they cost him? Ans. £!• 

8. Bought 9, pieces of shirting* each containing 28yds. 
2qrs. 2na. ; how many yards in the 9 pieces? 

Jigs. 257yds, 2qrs. 2na. 

9. Bought lOcwt. of heef at £1 18^. 6d. per cwt.; what 
did the whole cost ? . * Ans. £J9 5s. 

10. What must a merchant jmy vou for IHwt of pork, at 
£2 Is. 6d. per cwt? ., Ans.* £22 16s. 6i 

11. What will twelve hordes coi|e to, at £29 1^ 8d. 
each? Ans. £358. 

Case II.—- WAen the midi^pHer * exceeds \2, and is a cm 
, j>osite number^ produced by multiplying iogtihtr any two fi- 
gures in the muttiplication table, it noiU often be found fMti 
convemewt, first, to multiply by one of the cprnpfment fifureft. 
and then that product by tk0,^hBr i ike i(m product f^ H 
the answer. v ^ . • 



per yard? 

2 3 


d. 

3 
4 


8 13 



4 


Ans. U 12 
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EXAMPLES. 

Ir Wliat will 16 yards of broadcloth oome to« at £2 3s. 3d. 

Ane. £84 12& 

Dcii.— Wh«B we multiply tlie plaice of (Mie 
vard by 4y we obtain the price of four yards : 
becaose it 19 the same as adding the price of 
oae.yard 4 tames; and when we multiply the 
price of four yards by 4, it must give the price 
of sixteen yards, because 4 times 4 are 16 ; and 
when We multiply the price of four ^ards by 
4, it is the same as adding as manr times, be- 
' ' eause if we should add the price of four yards 
to itself onci^ we woul^;^ve the price of eicht yards, because 3 
limes 4 are 8{ and if we add the price^ four twice to itself, we must 
bav^e the price of twelve, because 3 tubes 4 are ^12, or 4 and 4 are 8 
kad 4 are 13 ; then if we multiply the price of four by 4 we have the 
price of sixteen, because it is the same as adding the price of four 3 
times to itself; thus, 4 once MM to 4 make 8^ and 4 added to 8 
make 19, emd 4 igain added make 16, that is, adding the price of four, 
3 times tQ ItoeH^ or putting doWtt the price oi four, 4 times and 
adding. 

Note.— >It will be reeoUeetcd thar4aiiyd 4 ave tlie coa^onent paitsef 
l^ because 4 times 4 are 16. 

^ 'it What will 20 calyes oime^tD, at £1 68. 3d. eachi 

Ans. £26 5t. 

3. K one yafd of caBeo coal 2& 6d.; whit will 24 yards 
cost? Ans. £3. 

4. What will iB povuMb of beef come to, at 4 pence per 
pound? Ans. 9& 4d. 

5. What most a nuua pay for 36 sheep* at 9 shillings 4 
pence each? ^s. £16 16(1. 

^ 6. What is the wnght ol 48 pipes of wine, each weighing 
l[8Bwt 2qrs. 141b. ^ aJw. 894cwt., or 44T. Hcwt. 

^^ 7. What is the weij^ of VSi botes, each weighing 1 quar- 
ter 14 po^inds? '\ Ans. 27cwt. 
'8. In 2l pieces, of clodk^.eaoh conlainin^ 24yds. 2qrs. 3n. ; 
how mny yards? '** An& 518yds. Iqr. 3nft. 

9. What will 63 yards lOf ctrlieo come to, at 3 shillings 1 
]|»enny j^er yard^ Ans. £9 14s. 3d. 

10. What will 56 bushels of corn come tOy at 3 shillings 9 
pence per bushel? Ans. £10 10s. 

Case III. — When the nmUplier is not the exact product of 
any tw) figures in the mvit^ication tabUt <ind, is above 12. 
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COMPOUND xitltiplication; 



RULE.— Take two figures or factors, wl^ose product comes nealM^ 
thoagh sh^rt of the multiplier, and multiply by. them as in case se- 
cond. Then multiply the eiren sUm If the number which will make 
np the deficiency; then add this last product to the sum produced hf 
the two factors, and their ^01^ will be^ the an^er, ^ '' 

EXAWCPLES. 

1. What will 17 bushels of wheat oome Uv at LOsT 6dl 
per bushel i ^ 

s. d, 
10 6x2 
£ 5 



. **> 



J4 ^ 



2 12 6'the pricepf2bu. 

3' ■• '■•■■■ 

7 17 6 the price of 15 bo. 
110 the pricfe Of 2 bu. 

Ads. 8 18/ 6 ihe price of 17 \f^ 



Ans. £8 18s. 6d 
Deal — It is plain, from 
lU XiX'A the precedinff case, by 

/ ^ .. >. multipl}'mg the price of 

one by 5, and then thai 
product by 3, that we have 
the price of fifteen ; ajid it 
is then evident, if we.itful- 
tiply the pr jce of jone by 2, 
WQii add the product to the 
Mice of fi]Ctde)|,'we most 
kave the pri^ 9C 17 bu^b^ 
els^ which was required, 

2. What will 23 jar^s of-cWli come to, at. 4 shillings 7 
pence per yard? Ans. £5 5s. 5dl 

3. Whatis tbe woiih of .47 pounds of butter, at 9 pence 2 
fitrthingsper pound? Ans. £1 17s. 2d. 2qrs. 

4. How malt/ dwt. are cantoned- in 19 kegs o£ tobacco, 
each weighing 561b. % Ans. 9cwt 2qrs# 

5. What 'is the weight of 17 kogsl^eads 6T . s^^gar, each 
weighing 8cwt. 3qrs. 14lb.? Ans. 150cwt 3ars. 141k 

6. What is the weight of 23 chests of tea, each weighing 
3c wt. %. 2ab. ? Ans. 79c wt»" Oqrs. 7\\k 

7. What will 19 yards of cambrick come to, at. lis. 6d. 
per yard? ^' Ans. ilO 18s. 64. 

8. 'What will 52i pounds of tea corner to, at 5 shillings 9 
pence, per pound? *Ahs. £14,19s, 

9.' if. one pound of cofice cosl^ 2 shilliiLgsd 'pence; what 
must be paid for ^6 pounds ? ^ ' Ani^. £2 18s. 6d« 

10: If one ydrd-of lasting e^st. 7 vhiUmgs tO pence; what 
will ^5 yards cost ? Aio^. £25 9s. 2d. 

O4LSE IV. — To find the valru of a hundred weighty by hav^ 
ing ike pHce of one pound given. 

RULE.— If the price be farthings, multiply 2 shillingfs 4 pence, by 
the KiMings in the- price of one pound, and the product wiU b^tht 
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price of Icvt., or |i^ pofmds. If the price be in pence, multhdy 9 
shillings 4 pence by the price of one pound, and the product mu be 
ihe price or Icwt. or 119 ppvmds. 

EXAMPLES. 

1. If one pound codt 2 fiirtBIngs, what cost Icwt? 

s. d. Ans. 4s. 8d. 

2*4 DBM.-«^The reason bt oiir taking 2 shillings 4 

2 pence for a multiplicand^ is evident, when we ret 

■ % c<dlect that in U2 farthings there sire 2 shillings 4 

Ans. 4s. 8d. pence, the prict of Icwt., at one farthing a pound ; 

then it is plain, at 3 farthinp a pot^d, it must be 
twice as much ; consequently we i&ultiplY the price, at one farthing, by 
3, which gives us the price of Icwt., at i farthings per pound 1 

2. What will Icwt of rice cost, at 2id. per pound ? 

Ans. £1 3s. 4d. 
#. d. 
2 4 

10 &rthing8aB2^ 

I. " ■ 1 1 I III 

An;i. £1 3s. 4d. 

3. What ivill Icwt cost, at Ud. per pound ? Ans. I is. ^ 

4. What will Icwt. cost, at ISd. per pound? Ans. 16s." 4d. 
5* . What will lowt. come to, at 3 &rthing8 per pound ? 

Ans. 7s. 

6. What will Icwt cost,' at 4d. per pound? 

Ans. £1 178. 4d. 
«. J. , 

9 4 DBM.--The reason of our setting down 9s. 

^ 4d. for a multiplicand is plain, Mcause 9su 
., ■ » ;jfd. is the price of Icwt. or 112 pounds, at 1 
Ans. £ 1 17 4 penny per pound, for 112 pence make 9s. and 
) ' >« 4d. , |t i$^then plain, it must be four times as 

much, at f<Air pence n^rpoohdj as at one ^enny per pound, conse- 
quently we multiply the price pf Icwt., at 1 penny per pound, hfii, 
Irhich must give us the.pnc#of Icwt., at 4d. per pound ; because at 4d. 
per pound, Icwt must cost 4 times As much, as ti on^ penny per pound. 

7. What is the value of Icwt, at 3 pence per pound ? 

, , . Ans. £1 8s. 

8. What is the value o£, Icwt., at 7 pence per pound ? 

Ans. £3 5& 4d. 

9. At 9 pence per pound, what ii^he value of Icwt.? 

Ans. £4 4s. 

10. At 8 pence per pound, what is the value of Icwt. ? 

Ans. £3 14«. 8d, 
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PRACTICAL aUESTIONa. 

1. What is the worth of 42 botheb qf peaa^ at 4 shiUliiga 
6d pence per bushel ? Ans. £9 §b. 

2. What is the worth of 42 j^ushels of apples, at 2 shtlUngft 
6 pence per bushel? ' " Ans. £5 58. 

3. What is the worth of 49 yarjjs of broadcloth, at 18 shil- 
lings 4 pence per ya^d ? Ans. £44 iSs. 4d. 

4. What is the wei|:lit of 8 hqgtaAieads of ^ugar, each 
yeighing 7cwt. 3qrs. 19Tb. ? ' Ans. 63cwi. Iqr. 12lb. 

5. What is the weight of 6 chests of tea, e^h weighing 
3c wt 2qrs. 81b.? Ans. 2l4wt Iqr. 20]b. 

6. How many yardj if^ l2 pieces of cloth, each containing 
18 yard;5, 2qp. Ina. % . Ans. 222yds. 3qrs. 

7. What is th'e' weight of 2 doften sjlyer spocyns, each weigh; 
ing 2oz. I2pwts. dgrs. ? Ans. 51b. 2oz. 13grs. 

8. How many cords of wood in 9 .piles, each containing 
26 cords, 98 feet ? Ans. 240 cords. 1 1 4 feet'. 

9. In 35 piecc^ of cloth, each measuring 271 yards ; how 
many yards in iifie whole? ' Ans. 953 yds. Sqrs. 

1(| How much land in 4 fields, each of \vhich qi^tains 12 
acres, 2 roods^ 16 rods ? Ans. 56' apres, 1 roiod, 24 rods. 

11. .What is the value of 20 cofrd^ of wood, at 98. per 
cprd?, ^ Ans. £9. 

12. What are 18 yards of shirting worth, at 2 shillipgs 6 
pence per yayd ? ,^ Ans* £2 58. 

13. Wha^t is the worth of 25 burets of wheats at 10 shil- 
lings per btishel ? Ana. £12 10s. 

COMPOUND DIVISION, • \ 

Ts finding how often one nambet oTidptt is craitamed in another of 
different denomination^, or how o^'en it may be subtracted from 
another. 

RULE.— Divide the left hand denomination the same as in simple 
division ; and if any thihg remains, redmce it to the next inferiour de- 
nomination, adding to the product whatever you hare in the given 
'sum of the ne^ft less denomn^ation ; then divide as before, and again 
reduce the remainder to the next inferiour denomination, and thus 
continue the work, till the whole is finished. 

Proved by compound multiplication. Multiply the quotient by the 
divisor, and if the product equal the multiplicand the work is right. 



cdiipouift^ piTutov. ill 

Case I. 

). Pivide £32 168. 8d. equeilly among 4 persons. 

Aqs. £8 48. 2d. the share of each. 

t $. d. 

4)32 16 8 I>BM.-*It is piain, if £32 16^. 8d. be di- 

* • — o i — o vided into 4 parts or shares, that one part or 

AQS. o 4 ^ share is a fourth part of the whole j and by 

diiriding the whole sum by 4, our quotient 
msi be a fourt]i ^rt of the whole, which plainly appears from the 
dliotient itself, bdbJpse each quotient figure is one fourth part of a like 
denomination in^e dividend. 

2. If 5 bushels of cldver seed cost £11 8s. arid 4d. ; what 
did it cdk per bushel ? Ans. £2 4s. 8d. 

t s, d. £ s. d* D8M.-»It is plain, that the quo- 

5)11 3 4 (2 4 8 ^^^^^ ™^^^ ^ ^ ^^^^ place of the 

^ 'ifl ^ - same kind or denomination of 

2Z ■ zL that part of the dividend which 

'' i Ptooi £11 3 4 produced it, hence by dividing the 

20 pounds of the dividend by the divi- 

.^ 'SOT (5,) our quotient is 3 pounds; 

23 and we have oae pound remaining, which we multiply 

20 ^^i because it equals 90 shillings, and to the product, 

.4^ « we add the 3 shilling of our dividend, and divide the 23 

-*3 sMHtogs by 5, the divisor, which gives 4 for a ijudtieut-j 

i:^ whi^ is sWlH^, S^dul^ the shillings of the dividlKa 

«Rp produced it; we now have 3 shilling for a remainder' 

40 vrhich. we reduce to pence, by multiplying by 12, and 

40 adding the four pe^ice of the dividend to the product ; 

"TT we now have 40 pence, in which we find 5 contained 8 

^ times, which gives us 8 pence in the quotient wi^ut a 

•maiader. 

NoTB. — ^The stT^deiit will i^eeollect, that compound division is ex- 
flctly the reverse of compound multiplication. In compound mahipli- 
dation, we have tibe price of one pound, one yard, &c. rivea to nnd 
tbe frtee ef a quaatitv. In eooipfvuid diW^ion, we have we price of a 
quantity given to obtun the pric^ of <aie. . Ahd since this rule is ^- 
actly the reverse of n^ltipUcation, the student will .discover, thilt pr^r 
remainder, in ,^h pface, is produced by the cavriiige in multiplied* 
tipn; therefore, wheii any thing remains in poun^, it is as imihy 
tUnes 90 in shiUiags, beeause in maUii^csiioo, we divide the shillings 
by ip and carrjr the quotient to the pojj^nds, which becomes the re- 
mainder in division ; and for the same Reason, when any thing rem^vins 
in shillings, it is so many times 19 in pence, and so oqu 

3. A box. cdntdiiliilg 36 hats cost £48 ; how much wa^ 
that per hat t Ans. £1 68. 8d: 
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£ C $. d, Dem. — It is plain, that onti 

36 ) 48 ( .1 6 8 h^^ >nu«t co8t one thirty-^xth 

36 6 P^A ^^ much as 36, and when 

I2 , g .Q we divide the whole sum by 

njQ /* .36, our quotient is one thirty- 

— jL. -----r -^ sixth part of the whole sum, as 

240 £48 '<) plainly appears by the proof; 

^*^ because when we repeat the 

24-' quotient 36 times, we find that the product 

12 equals the dividend or whole cost. In thie 

288 prpot it will be noticed, by muhiplpng by 

288 6, and then that product by 6, is the same 

— jr- as directly multiplying by 36; because tHe 

two multipliers are tl^ component parts of 

3©, for 6 times 6 are 36; * ' ' 

Nbtv.—in addition to the iUostration 6t t^is rule alrea();|r given, the 
student has only to keep in mind one thing,^that i^, te obtain the price 
of one yard, one ponnd^ &c. ; we must divide the price of the quan- 
tity by the quantiiyt and Uie quotient will be the ptice of one vard, one 
pound, &c. Or if the weight of a number of hogsheads, bales, bags, 
or boxes, be given, to obtam the weight of one ; mvide the weight of 
the whole quantity or number bv the number of hogsheads, bales, bags, 
or boxes, and the quotient will oe the weight of onel- ' 

4. Three cows cost £22 3s. 9d. ; what waa the cost of each % 

Ans. £7 7s. 1 Id. 

5. If £12 9s. 8d. be divided equally among 4 men; how 
^uteh wilt each ^e^seivef; Ans. £3 2s. 5d. 

^. if 7 £lls cost £5 17 shillings 5 pence; what cost 1 elt*? 
' \ .y, Ans. 16s. 9id. 

.7. If 8 horses cost £185 17s.. 6d. ; . what was the cost of one 
horse? * ' ' Ans. £23 4s. 8d. Iqr. 

8. If 10 bushels qf vihesfcogt £3 6s. 8d.; what cost one 
bushel? ' Ans. 68. 8d. 

9: A man paid £2 lOs. for I5jbu8hels of corn; what did 

he pay per bushel ? Ans. 3s. 4d. 

' 10} A merchant paid £105 for ^0 barrels of flour; what 

did he pay per barrel? •* t Ans. £a 21 

Case II. — JYhen ike divisor exceeds \% and is a compif 
fite number, it sonietimes ^horteja the work to diviif bft ^^ 
component parts of the divisor. 
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|tfri£.-4>iTide tm by one of the con^^ent parte of the diriaot, 
afi)^ then that qjoxftmi by the other; and the last qaotient will ^ the 

i; Divide £87 lOs. by 21. Ana. £4 B$. 4i. 

£ s. d, . DEMON«TRAnoN.-~Seven and three 

7)87 10 iU'e the comtxiieilt ])arts of 21, because 

/ . . three times 7 are 21 ; and it is the same 

3 ) 12 10 as dividing directly by 21, as the fol- 

Ans — IT — 3 — 4 lowing example *hows: 

£ s. d, £ s. d: Here we find that the santS 

6lW 10 I 4 3 4 ^^^^^ ^ prodqced, and the rca- 

V^*o4 s^B. is obvious from the priftci- 

^2 pl^j«^ multiplication, vhich are 

.T» «x»eUy ^ ijeveroe of those in diy^oik v "' 

t^ 2. A man bought 36 buaheb of appWi ioi 

fo fSL 14ft. ] what did I^ pay per b\isbel ^ 

'-B3 Ads. Is. Od. 

'^ 3. Bought 28 cords of wQod for £16 16s. ; 

j.' J 2 Ijiow much was paid per cord ? Ans. 12s. 

r _ ^^, Bought 72 bushels of wheat for £41 8s. ; 

I ^^ Whafwas^'paid per bushel? Anii lis. 6d. 

5* ^-5. Spld 81 barrels of flour for £147 16s. 6d. ; 

how mi^ch'^ii^as that per barrel ^ 

/ , Att«.d 168. 6A 

D. Bought 42 ploughs ki £128 99. ; bow moch is ^at pe> 
"^^ * Ana. £3 Is. 2d. 
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EXAMPLES. 

^ f . 7. 

1. If 24 pie<!;^ of cloth contain 426yd8. ; how many yarda 
in one piece? '^ ' Ans. 17yas. 3qrs. 

2. It 6 ebestit of tea weigh 2]icwt Iqr. 261b. ; what is the 
weight of 1 cheat ? Aps. 3c wt. 2(j^tf, 91b. 

"" 3. If 7 hog9he;ads of augar weigh 69c wtj what Is the 
weight of 1 hogshead ? . . Ans. 9cW%. 3qris. 12lb. 

* 4. If 11 piecei'rf cloth contain 163yds. 2qrs. 2na. ; how 
tifiueh in each, aup^se they contain equal quantities ? 

Ans. 14yds. 3qrs. 2na. 
% Divide 219 acaws, 1 rood, 8 rods, into twelve equal parts. 

Ans. 18 acres, 1 rood, 4 poles. 
k2 
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6. If I74yds. Iqr. 2iia. be divided equally among 5 {>ei8QD8, 
VfhA will be the share of eaeh? Ans. 34yds. 3qrs. 2ni 

7. Divide eighteen gallons equally among one hundred anH 
.bKtf*bni soldiers. ' Ans, 1 pint tipiece. 

PRACTICAL QUESTIONS 
In Compound MulUplieation and Division. 

1. If one bushel of corn cost 45 cents; what will 8 .b^tihels 
cost? ' Ans. $3,e0 cents. 

2. If 8 bushels of com cost $3,6.0 c^ts; hftw mttchps 
that per bushel 1 ' Ans. 90,45 cents. 

3. A man received 919,50 cents for SO^by's labonr; bow 
miicfa was that per day? Ans. $0,65 cents. 

4. A gentleman wishes to put 130 buahds of apples int^ 
barrris, containing 3 bushels and 1 peck each ; how many 
barrels does he need ? " '" *" '^ ^^ ' Ans. 40. 

5. The Prince c^. Wales receives a salary of 150^ thousand 
Jpouods a, year';' Kow inaix&h. is that per day.? *' 

• Ans. £410 19s. 2d. 

6. A piece of calico cqntaii^ipg 29 ^rds cost $8,70 cents; 
whal was ifcat per yard ? Ans. $0,30 cents. 

/. A privateer took a pri;^ of $30^000, .of which the owner 
t&ilt one third, and the oiiiceifs one fourth ; the remainder if 
jotfixtiilj divided among 125 seamen j how much must eacn 
Iseaman receive ? v* -^ ; j^^ ^jOO. 

8. One hundred and sixtynhree me^ took a prize worth 
$1811,16 cents, of which the captain had four shares, the first 
lieutenant three shares, and the seclond lieutenant two shares; 
whalk was the share of each officer' and each private ? 

Ans. Captain's sh&re'^42,12 cents; first Lieutenant's 
share f 3 1,59 cents; second Lieutenant's shar6'$21,06 
cents; and a private's share $10,53 cents. *' 

9. Divide £136 14 shillings 6 pence among two men and 
;thN0 women, and give each man three tiines as much as $ 
,watnR& ; what will each man and each woman receive ? 

Ans. £45 lis. 6d. 1 man's share. £lf,5s. lOd. 1 wo- 
main's ?hare. • * 
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2 men, ana £ s. d, 

3 women. ^ 9 )136 14 6 

6 equal it € w'n. Ans. ^5 3 10 one w^s. share, 
womerf.' 3 

9 the number oF 45 11 6 ft nian's share, or the 

shares^'iH the Whole. 2 shards of the 3 w. 
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^ l^risor = 9 women. 91 3 the sh. of the 2 men. 

' ^ l5 11 6 t he sh. of the 3 w. 

Proo£ 13$ 14 6 

DEiL^t IS erident from the pred^ding work, that a ironiian mast 
ij^eo^ire oac ninth of the whole sum ; tkeitit is plain that we obtain a 
tnan's share by multiplying a woman's 'shfir^ by 3, because each mcui 
receires three times as much as a woman. 

10. rfiyide £60 8£ 8d. among 14 viefl and 14 women, and 
give the w6men three times as much as the men. 
* Ans. £l'^l'^!7d; ttfs. shard* 'tZ 4s. 9d. Vs share. 

We have found, by division, where the price of a quantity is given, 
■we obtaili the* price of one yardjbne pound, Ac. by dividing the price 
g£ the quantity by the quality, and the quotient is the price ox one 
^rard, one pcmnd, &c. And we have also found by multiplication, 
where the price of a unit or one is given, we obtain the price of a 
quantity by ihultiplying the price of one yard, one pound, &>c. by the 
Ajuantity, and' the product is the pf ice^^f the^'Wholc quantity. 

Then from these two rules we may draw a very useful one in prac* 
tical anthm^tick, 'where ^ price oj a qfM'n^4f g^eni^io Jmdi the price 
of any other quantity. - ' ^'^ 

RUIX—IMvide th6|ffice by^the quantity of which it is the price, 
and the quotient will bt the i^rfce of one; then muftijly the pnce of 
Dne by the quantitjr of which you wish to obtain the pric^ and the pro* 
4dact wUl be ihe jj^lice of the quantity required. (^^^ 

I^ora.-^Thereis a double object in iatroducing this rikle here: first, 
on aceount of its Ifpplying in one snin the prifidples elf multiplication 
and jflivision, and Its importance in busiMSS ; secondlv, on account of 
its beihf a key to other rules which' tiave been looked upon by the stu^ 
dent nS dark and intrioat6~^W!thdiit relation 't0 anv thing preceding 
them ; but the student, from his knowledge of ais rme, will oe able to . 
say, whfsn l^^vances in other rules, that they are^ea^, because they 
are <mly a different nolfamer of working and ap|lbing rules which he 
already understands ; ^d also |he relation w^ich they bear to what 
has preceded them. „.**'/* *"" 

EXAMPLES. 

1. .If 8 yards of cloth cost 24 shillings ; what will 4 yards 
cost ? Ans. 12 shilUiigs. 
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8)24 DEM.-*-k. is plain, Wii we di- 

r- • . # , J vi«fe: 34».*bt 8, the number of yartte 

3s. tlie pncc or 1yd. ^ ^hich it is the price^:<he anotienl 

4 must be the n^ioe of 1 yai^d, because. 

To- «k^ %*-:«*m ^r >i»J. wc ya^'d mu# cost the e»hth part of 
12s. the price of 4yda. gy„ds, which gives, us aShiUiSgs for 

I yard ; then to obtain thj^ price of 4 
yards, it is plaift, the price of one ut^ be repeated 4-^es, which 
gives us 12 9n^lings for the ^ice ai ^yards. rx 

2. If 4 yards cost 12 ahilliiig*: wH^t will 8 yar/}s cost ? 

*: ^'Ans. 24s. 

3. If 4 yards of broadcloth tost Sb dollars; ^at will 9 
yards cost? '*''Ans. $45. 

4. Suppose 30 yards of Irish linen cost $19,50 dents; what 
will 8 yards cost f itiis. $5,20cts. 

5. If 3 cords of wood cost $4,35 cents ; ?r£at will hf^ the 
cost of 30 cords 1 Ans. $43,50 c^hts, 

6. If 30 cords eoft 43 dollars 50 cenis ; what will 3 cords 
cost ? Axifi. $4t35 cents, 

7. If 3 hogsheads of sugar weigh 26cwt. Iqr. 12lb9. ; wh^t ' 
is the weight of 9 hogsheads 7 « Ans. 79cwt. Oqr. 81E: 

8. Suppose 30 bushels of rye cost $18 ; what 'will 1 1 bushels 
cost? Ans. $6,60 ets. 

9. If 3 buahels of apples cost 63 cents ; vrhsA will 18 bushels 
cost? r i^ Ans. $3,78 cts. 

10. Suppose 2i yards of broadclo^ cost $}0 ; what will 9 
yards cost ? '*'- Ans. $36: 

1 1. Divide 97dcg. 55mi. 7fur. |5pol. 4ft. gf^, lb. c. by 6. 

Ans. 16deg. 20mji.*mr. l2pol.-fiEk. Uin, li^.c. 

12. Divide 45deg. lOmi. 7M'37pol. 5yi». 1ft. 3in. .anii 
2b.c.by4. '^ 'J" 

Ans. I Ickg. Stall. (Mur. 39pol. 2ydi. ^ 2in. Uib. c. 

KoTE.^Let the student provjc eiatnples 11th and 1^^ For Ui^ 
disposition of the fractions se$ note^to example Sd, p8^ev97| and de- 
monstration to exanwle 1st. fttg^ 97. ^ . ' 

i 

aUESTLONS ON THE i20MBOUND RULES. 

What is compound addition? A. Collecting in one sum two 
er more numbers of different denominations. How do you K^ce 
your numbers for adding? A. Tho^e of me same denomination- ex* 
actly under each other. How do yon proceed in tedding 1 A. J^dd 
up the right hand denomination, and divide the amopit by as many of 
that denomination as will make one of the next ^eat^r, ai^ set dim 
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Uie remainder under the denomination added, and carry the qnotient 
to the'next greater, and so I proceed till I have come to the left hand 
denomiliation,'Trhich I add and set down, the same as in simple ad- 
dition. In adding pounds, shillings; pence, and fai things; how do 
you carry, or by what numbers do you divide the several amounts to 
know what you must csntyi A- Divide the amount in farthings by 
4, and carry the quotient, becau^ 4' ftrthings make a penny ; and di- 
vide the pence by 12, and carry the qnotient, because l!l pence make 
one shUlmg; and divide the amoiut in shillings by ^, because it 
lakes SO sliillings to make one poand. What is Compound Subtrac- 
tion 1 A. It is taking a less sum from a greater of different denomina- 
tions. How do you plEwe the two given numbers 1 A. The less sum 
under the greater, so that those of the same denomination may stand 
diPpctly under^-edch other. How do you proceed in subtracting 1 A. 
TUSe the figures in the subtrahend from those directly above them in 
the minuend, setting down the dilference. Whtm any denomination, 
ih the subtrahend, exceeds that directly above it in the minuend, what 
do you do 1 A. Add as many to the upper denomination as will make 
i unit in the next higher, and from the amount subtract the figure or 
^gures directly below in the subtrahend, and then add one to the next 
higher denommation in the subtrahend ; or subtract from that number 
which is 'equal to a imit^ th^litext higher, and to the difference add 
the fig^r^ or figures directly above ip the minuend, and theif add one 
to the next higher in the subtraheifift. Why should this preserve the 
true difference between th'.^ subtrahend and minuend 1 A. Because it 
is adding equals to both the given sums, and adding equals to both, 
their dinerence must ever remain the same. If the pence in the sub- 
trahend exceed the pence in the minuend, what mast you do \ A. 
Subtract the pence in the subtrahend from 13, and to the difference add 
the pence in the minuend, and then add one to the shillings in the siib- 
trahend. How do you prove com]k)uBd subtraction 1 A. By addinj^ 
the difference to the subtrahend, «id if the* amount equals the minu- 
tnd the work is right. Why should jtihit prove it 1 A. Because the 
difference beti^e^n two numbers added" to the less must make it equal 
to the greater;' if the difference be taken from the minuend, it must 
leave a namber equ£il to the subtrahend, because if the difference be- 
tween two ifbmbers foe taken from the greater, it must reduce it equal 
lo the less. What \$ compound multiplication 1 A. It is repeating a 
given number of different denomiit!!ltions a certain proposed number 
of times. How do yon proceed in the work 1 A. Place the multipli- 
er under the right hand denomination of the multiplicand ; then multi- 
,ply the right hand denomination of the multiplicand by the multiplier, 
and divide the product by as miny of that denomination as will make 
a unit in the next higher, placing the remainder under the denomina- 
tion multiplied, and carrying the quotient to the product of the next at 
the left ; and so I proceed till I come to the left hand denomination, and 
there set down the whole product the same as in simple work. Why 
do we divide the product in each place by the naml>er which it takes 
to make a tmit in the next higher, and carry the quotient 1 A. For 
the same reason that we divide and carry in compound addition, this 
being only a short way of performing compoimd addition. If the price 
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of a unit is given to find the price of. a quantity, ho^ §p yon preyed 1 
A. Multiply the price of one by th^ quantity, and the pfoduct wt|l be 
the price of the quantity. If the ptice of one yard is shillings,'^how 
would you obtain the price of five yards 1 A. Multiply 6 shilling, Uie 
price of one yard, by o, the number of yards, and the product would 
be the price of 5 yards, because ike price of 5 yards mu^t be 5 times 
as much as the price of one yard. Where the price of one pound » 
giyen in farthings, how can you obtain the price of Icwt. ojr 1121b. 9 
A. By multiplying 2s. 4d. (the price of 1121b. at one farthing a pound} 
by the number of farthings which one pound cost. Why should that 
give it 1 A. Because 2 shillings 4 pence is the price of |cwt., at one 
farthing a pound ; and at two farthmgs it must oe twice tts much, at 
three farthings three times as much, and so oh. When the jprice of 
lib. is given in pence, how may you obtain the> price of £cwt. or 
li21b. 1 A. By multiplying 9 shillings 4 pence, tne cost «f .icwt. or 
1121b., at one penny per pound, by the number of pence which on^ 
pound cost ; because if Icwt. cost, at onc^ penny per pound, 9 shillings 
4 pence, at 2 pence per pound it must cq^ iomne, anci-at 3 pence per 
pound thrice as much, and so on. What- is <*6nxpound tlivision f A. 
It shows how oAen one number is contained in another of different de- 
nominations, or how oAen one number may be subtracted from another 
of different denominations. How do you proceed in the work 1 A. 
Place the divisor at the left hand of the dividend, and divide the left 
hand denomination the^same as a sum in simple division, and if any 
thing remains, reduce it, by reduction, to the next lower denomina- 
tion, and to the product add. the next lower denomination of the divi- 
dend, then divide as before, and so continue to do, till the whole divi- 
dend be divided ; the quotient figures iD4m.:fiifiii b|^ the^fl|iswen,in the 
same denominations as the dividend that produce^ them. Wh^e the 
price of a quantity is given, how do yoq, obtain the price of ona'^rd^ 
or one pound, &c. 1 A. Divide the price of the quantity by the quan- 
tity, and the quotient will be the price of a unit. Suppase the price 
of 4yd3. is given, how would you obtain the price of I yd. ? A. By 
dividing the price of 4 yards by 4 ; the quotient will then be the price 
of one yard, because one yard must cost only one fourth part as much 
as 4 yards. Where you have the price of a quantity given, to find the 
price of some other quantity, how do you proceed 1 A. Divide the 
given price by the quantity or which it is the price, and the'vquotieut 
will be the price of a unit, then multiply the price of one by tJic quan- 
tity which you wish to obtain the price of, and the product will be the 
price of the quantity required. How do you prove compound division 1 
A. By compound multiplication ; multiply t^e quotient by the divisor, 
and ii^ the product equal the dividend the work is right: 

Note. — The teacher should not wait to h^ve the student complet^ 
the compound rules before h^ commences (Questioning him; but tbe 
questions should be asked as t]ie student progresses in the rules. A 
little time should be spent every day by the teafclier'^in qii^^tipning hii 
class, and explaining the rules alld iheit use in btitsi^iess. 
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VULtJAR FRACTIONS 

A vulgar fraciic^ is a part, or the parts of a unit or inte^ 
ger, -expressed by tixro nulxiber^^ one placed directly above 
the other with a line Wween ; thus, i signifies one fourth of 1, 
and f signifies three eighths of one, &c. A vulgar fraction 
arises from unfinishe^d division. The number above the line 
is called the nun^eratar, and that below is called the denomina" 
ior^ thus, 

3 NumeratiE))r 

8 Denominati^r 

The numerator, (which is the remainder in division,)- shows 
the number of parts contained in the fraction ; thus in tiie 
fraction f , the 8 shows that an integer is divided into 8' parts, 
and 9, the numerator, shows that the fraction contains 3 of 
those parts expressed in the denominator. 

The denominator of a fraction, (which is the divisor in 
division,) shows into how many parts an integer or unk is di- 
vided. 

A fra^ion is expressed in its least or lowest terms, when 
expr^sed by the least numbers pa^ible, thus /,-, when redu- 
ced i6 its lowest terms, wift be f iand ^Ft is equal to one third, 
or i is the fraction expres^d in iip lowest terms. 

NoTE.-^The history and th^dry of ^Igar fractions will be given in 
some other, part of this work^ we only* introduce sufficient of fractions 
here for our present purpose. • 

Casb I. — To reduce fractioTU to their lowest terms. 

RUL|^,— Divide the numerator and denominator of the given frac- 
tion by f&y number that will divide them without a remainder, and 
the quotient again in the same manner, and so continue to do till it 
appears that there; is no number ^eater than one that will divide 
them ; and the last '^uptients will express the given fraction in its low* 
est terms. 

EXAMPLES. 

1. Reduce H to ^ts lowest terms. Ans. |. 

' 4) 2) 4) 

6) if= i\=^^i Ans. Or thus, 1 2) Jf=t= J- Ans. 

Dbm.— We first set down our fraction, and divide the terms 

of the fraction by 6, saying 6 in 48, eight times, setting down 

the 8 for the numerator of anew fraction ; we then divide the 

denominator by 6, saying 6 in 9 once, and 3 over, then 6 in 36^ 
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six tiines, which gives us 16 for the (Jenomin^toir; wcthen di* 
vide the new fraction by 4, which gives us f , which we again 
divide by 2, which gives us f, which is the same in value 
of if. By this operation wc do not a her the value of the 
fraction, because the numerator of the quotient bears the same 
proportion to thcf denominator of the quotient, in each place, 
that the numerator of the dividend bears to the denomuiator of 
the dividend, as our example plainly shows ; neither does it 
make any difference what number we take for a divisor, if it 
will only divide the terms of our friEiction without a remainder, 
which is also shown in our example ; the same result being 
produced by different divisors. 

2. Reduce v*,\ to its lowest terms. , Ans, 1^7. 

4) 
8fA\^i^= A Ans. . , 

3. Reduce -^ to its lowest terms. Ans. i. 

4. Reduce |if to its lowest term?. Ans. i. 

5. Reduce fl to its lowest terms? i. Ans. \i. 

6. Reduce -f^ to its lowest terrn^. Aiis. i 

7. Reduce /iV to its lowest terms. Ans. j. 

8. Reduce ii?i to its lowest tjnns. ^ Ans. i. 

9. Reduce f^oVc iA its lowest tenn.% Ans. i. 

10. Abbreviate ^^ as much as possible. Ans. if. 

1 1. Ej^res^ iti hy the least number of figures possible. 

4ns, |.' 

12. Reduce rtf to its lowest expression. Ans. f. 

Case II. — To find ike value or quantity of a fraction ir^ 

the known parts of an integer, that is^ in the inferiaur de- 

nomination of the integer, 

RULE.—Multi^ly the numerator by the common parts of the inte- 
ger, (the same as in redaction deseenaing,) and divide the product by 
the denominator, and if yoil,14te tt* remainder, reduce it to the next 
inferiour denomination, and again divide the product as before.iuidso 
on, till the work is finished, or till you have reducied it to the lowest 
denomination. <• 

EXAMPLES: . 

1. What is the value of i of a pound sterling ? Ans. 12s. 

DEM.-^The denominator, 5, shows that a pound is divided into 5 
parts, and the numerator, 3, shows how many of those parts our fraction 
^ouLtains. It is evident, if £1 or SOs. is divided iato 5 parts, that one 
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i( part must be 4 shillings because 4. shillings is the fifth 

o part of £1 or 20s. ^ but our numerator expresses thred 

^^ parts, consequently the Talue of our fraction must be 12 

f*^ shillings, because three times 4 shillings make 13 shil« 

I^V60( 1 2 ^&y ^^^f ^o instruct the student so that he shall find 
~ g no difficulty in this rule, we give him our reasoning in 

^ a manner, if possible, more plain than in the preceding 

10 den&onstrationi ** The' student must bear in mmd that 3, 

IQ the numerator, arises from unfinished division, where 

_ it had the name of remainder, anrd the dividend, of 

Q which the 3 is a part, must have been pounds^ and 5, 

the denominator, was the djti^r ; it is then plain, when 
we wish to continue the division down, a^d express this fraction in 
the inferiour denomination, we m'ust reduce tUe Nm^nder to the next 
inferiour denomination, and divide by our divisor which is t^^e df^io- 
ininator of our fraction, because a fraction is formed by pla^g the 
|ivisor below the remainder. 

2. What is the value of f of a pound sterling ? Ans. Ids. 

£5[ Demonstration. — Here our de- 

^'*2Qi nominator shows that £1 is divided 

4)60ri5s. Ans. *"^® ^ parts, each part then must be 5: 

* 4 ' * * {f hillings ; and our numerator shows, 

(hat our fraction contains three of those 
parts, which must be 15 shillings, be- 
cause three times 5 shillings make 15 
fihillitigs. 

3. What IS the "V^ue^ of -,^5- of a pound sterling? Ans. 12s. 

4. What is the value of 4 of a shilling^ Ans. 4id, 
6. What is t\j.e weight off of a, pprfnd Troy ? Ans. 9oz. 

6. What is th^e weight of f of a jgound Avoirdupois 1 

Ans: 12oz. 

7. Reduc^ i <>f a -cwt. to its proper quantity. 

' A.ns;'Sqr. 31b. loz. 124dr. 

8. Reduce f- of a mile to its prop^t distance, in inferiour 
denominations. " ' Aii^. 6fuT. 26pol. 3yds. 2ft. 

9. Express-!- of an acre in the inferiour denominations ^ 
the integer. "*' ■' Ans. 2 roods, 20 poles. 

10. £:xpre88 f of a hogshead* in ai^ inferiour denomination, 
or inferiour denominations of the integer. 

'ff Ans. 64 gallons. 

f 11. Reduce i of a tun to its proper quantity. Ans. 15cwt. 
12. Reduce ff of a pound Sterling' to its proper value. 

Ans. 7s. 3i 
L 
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13. Express -fiota, day in the inferiour denoniiti{itioii8 of a 
«ay. Xns. 16k 36ni; 65^ec 

Cask III. — Th reduce inferiour denominatians to the 
fraction of tonte superiour denomination retaining the s€me 
value. 

RULE.— Redace the giyen sain to the lowest denominatiaii meii* 
tioaed for a numerator; then reduce the unit to the same deftodouna^ 
Urnkf for a denominator, which will be the fraction retpiiB^. 



.— * 



EXAMPLES, 

1. t(6dace 3& 4d. to the fraction of a pound? 

$. d."^" ** :*^* Ana. W*u or £A 

8 4 the given sum. Dl:M.-^We first reduce 3s. 4d. 

to to pence for a numerator, we 

ZZ then flMiuee £1 or 90 shillings 

40 nmnemtor. ^ to pence for a denominator ; and 

we fiiid that a pound reduced t0> 

^ pence is divided into 340 parts; 

, »^ * J. 1 ^ and our numerator contains forty 

1 a unit or integral pan. iBmilar parts, because both nu- 

! 20 * ' s '' merator and denominator ex 



i Q^ press pence, but the denonainator 

^y expresses the pence in a pound, 

12 and when we reduce the terms 

240 Denominator. f the fraction to it? lowest 

• -v terms, it stands one sixth of a 

^ -V_ri pound, and it is iriain, that it 

8) rro— • <r=»T» should be one sixtn, b^use if 

we multiply 40, the nun^rator, 




shows that a unit or, £1, is divided into 940 parts, and oilr nisnentor 
shows that our fraction coiitaihs 40 of those parts. t, ^ 

2. Reduce ISs. and 4£'to the fraction of a pound. Aiks. £f. 

3. Reduce 6 furlongfti 16 poles, to the fratrtion of^a mile. 

"'^^ Ana. i 

4. Beduee Ajt pente to the fraction of a shilling. JtnM. f. 

5. Reduce 1 rood, SOpbL, to the fraction of an acre. ' 

Ans. -iV« 

6. Reduce lOs. 6d. to the fraction of a pound. Ans. ^. 

7. Reduce 7oz. 4pwt. to the fraction of si pound. Ans.* i. 

8. Rbduce 4 quarters, li nail, to the fraction of an ell 
Eaglishi * Ans. i. 
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9. Redtice 6 fttriongs, 26 polei» 11 feetj ta tke finietion of 
4 mild: , ^ ' An9. f. 

10. Reduce 2qrs., 2f na. to the fractioa of a yard. Ans. f « 
1 U' What part of a hogshead is 54 gallons. Ads. 4* 

, aUEStjfONS ON VULGAR FRACTIONS. 

What 18 a TUlgar fraction 1 A. A broken number, or unfinished di- 
vision, of which the numerator is the remainder, and the denomina- 
tor! the divisor. How«i^ a vulgar >fhu;tion set down 7 A. Bytwo 
liiiinbers, one directly above the other, with a line between. What 
is the number called, abqV^e the line 1 A. Numerator, because it num- 
bers or declaim the n«|inber of parts containedin the f^tion. «'WJiat 
is the number ci|()ed^ below the line 'I A. Denominccior, because it 
denotes or declares, into how many parts a unit is divided. I^ow is a 
iVactioa reduced. to its lowest terms or expressed in the least number 
of figures 1 A. By dividing the numerator and denominator by any 
number that a^ill divide them without a remainder, and, then the quo- 
tients in the same. manner, till no number will divide the terms of the 
fraction without a remainder ; the last result will be the fraction in its 
lowest terms. How do you find the value of a fraction in known parts 
of the integer 7 A. By multiplying the numerator of the fraction by 
the parts or inferiour denominations of an integer, and dividing the 
proauet after each multiplication by the denominator, and the quotient 
will express the value of the fraction in the inferiour denominations of 
the intfegeri^ How- do you reducoi inferiour denoiniiHl^Qns to the frac- 
tion of some superiour denomination retaining the same vaiueliLj^y 
reducing the given sum to the lowest denomination mentioned for^ a 
sumeratori, and reducing an integer to the same denomination for ^ 
denominator, then write the lhu:tion ddwn with the numerator above 
the denominator, and then reduce the fraction to its lowest terms for 
the answer required. In reducing a fraction to its lowest terms, do 
j'onr quotients, after the division, ^press the same viUue of your divi- 
dends 1 A. They do, because the numerator, in the new fraction, 
bears the same proportion to the denominator of the fraction as the 
)iumerator of the dividend bears to the denominator of the dividend, 
consequently the value of the iraction is not altered. 

DECIMAL FRACTIONS. 

A decimal fraction is a fraction whose denominator is a 
unit with as many ciphers annexed as the numerator has deci- 
mal places or figures. A decimal fraction is usually express- 
fd by writing the numerator only, with a comma or point 
prefixed at the lefl hand of the fraction; thus ,5 tenths is ii^ 
same as .4^; and ,75 hundredths is the same. as 'xH^'&c,— 
In reading a decimal, we always express t]|k|;f.4)timhor of parts 
|n the fraction, alfo the number required toiobs^ i^fiptj ^^s 
when we read ,5 tenths, the five shqws the nUml;^ or Jmrta 
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t 

in tb9 fraction,* and the tenths in the expression, show thilt it 
requires ten of those parts to make a unit. 

Whole numbers and decimals may be written in the same 
line, with a point between them, called the separatrix ; thus, 
35t^ is written 35,3: and 3-AV is written 3,47. The denomi- 
nator, the student will recollect, is repeated in the expression 
Ivhfen it is nol xyritten, for we say, 3 tenths, and, 47 hundredths, 
imi so on» withoi}t having a denominator expressed in the 
frabiion. Decimals decrease in a tenfold proportion, cbuntino^ 
from the left to the right ; thus ,5 is only one tehth the valiie 
it would expressjn the place of units, by taking away the de- 
cimal point ; and ;05 is only one tenth as much tis ,5 ; so it 
Will be perceived that they diminish in a tenfold proportion is 
ttiey rfecede frortl the place of unit^. 

NbT]b —Ciphers prefixed to decimals at the right, neither 
{PCr^afie nor aiitolnish their value, thus ,5 ,50, ,500 being -^. 
•ffe l"Su*«V are all edual in valu^; because whenever we an- 
nex a cipher to the aecimal, the deno^pinator whjch is underi- 
stood, assumes one, so that it is multiplying. the numeraier 
and denominator by the same number, consecjuently the pro- 
portion between them must remain the same. But ciphers 
prefixed at the left diminish the value of the fl^cimal in a 
tenfold proportion, thus ,5 ,05, ,005 are th^ same as -ftr, tou> 
T-oVir in value, for in the first example ,5 sho\Vs that a unit 
is divided into 10 parts, cfnd that the fr^dtion contains 5 of 
those parts; and the Second example ,05 shows that one is 
dividea into 100 parts, apd the fraction contains only 5 of 
ihoj?e parts, &c. Ttis will appear very plain to the student 
frofti what has been said of Ftdtral Moneys Avhich is purely 
decimal money, of v^hich xhe dollar may be considered as the 
unit, and the inferiour deribminations the decimal parts; thus, 
6 dollars and 4 dimes are expressed $6,4 or $6-iV. The 
learner must know that it takes 10 tenths or 10 dimes to 
make a unit in dollars, and 8 dollars and 45 cents are ex- 
pressed $8,45, or $8-,Vo ; in our first example 8G,4, it will 
be discovered that our decimal ,4 tenths, shows that a unit is 
divided into 10 parts, and the fraction contains 4 of those 
parts • and when a dollar is divided into ten parts, the parts 
must be dimes ; and in the last example, $8,45, the decimfjl 
(,45) shows that '* takes 100 parts, to make a unit, aqji 
when a .dollar - • iKvi^ed into 100 part§, the parts ars 
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;eiits,'ceiise(]aently the ,45 hundredths are conts, of which il 
takes 100 to mftke a unit, and sopf mills jt takes 1000 M 
ipake a unit Stjch being; the natur<p of Federal Moneji, it ii 
plain that tenths, represent diraes ^ hundredths, cents; sad 
thousandths, milL^; but we commc^y express the decimals 
wheriB the unit is a dollar, in cents andmijjs; or taken to- 
gether they iepre«ent tfaoussndths of a dollar.' ponsiderln^ 
decuaals in this Ught, the student must undenfand theiq, 
becauso he cao see and handle t^e inferiout denomiaalioni of 
i doUar, tlut is, the decimal parts of a dqllai. 
TABli:.' 



t It Hiisdred^ 
Tens. 
Units. 

oci<» Tenths. 

•4 en Hundredths. , 

CR . Thousandths. 

Ten Thousandths. ', 
Hundred Thousandths. 
MilUpntbJ. 
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Idi- ADDITION or DXCIMiXS. 

ThiftjHsijt; ^nd eight teiitIis=:36A=36,8 the decimal ^« 
ptre^ipV . ' 

. . /» like manner write the following turns : 

FiA^n, aiid three tenths. 
* B^&teen, and seventy-fiVe hundredths. 

Fiye, and fi^e thousandths. 

One, and one millionth. 

Seventy-five, and seventj-^ve hundredths. ^ * ». s^^^ « f 

£leven, and seven thousandths. ] i .' . 

Eleven millionths. ' ,f ' 

Three, and seven tenths. ' ' 

Four, and four hundredths. 

ADDITION OF DECIMALS. 

RULE.— Place the given nunliers aacofdiii^ to the value of their 
places, whether mixed or pure decimals ; so that tenths mav stand im-. 
der tenths, and hundredths under hundredths, &c. Add the same as 
in whole numbers, and point off a^ many places for decimals, at the 
right hand, as shall equal the greatest nunit)er f^t decimal places in any 
of the given numbers. Or set the decimal point in th^ aipount, ez^ 
actly under those iM'&a given numberU 

EXAMPLES; 

1. Add ,3 dimes and ,9 dimes to|fether, or 8 tentlis and 9 

Ans. $l,2dL or 1^. 

Dem.— If is'nlain, that Z t^ihhs and 9 
tenths make 12 tenths, or one unit and 
two JenthS) because^ teii tenths ^,are 
equal to a unit or onej and the reason of 
our pointing off directly below the given 
. points, is manifest, because whenever 
our tenths exceed 9 tenths,. they must equal something in nnit^ ; .^d 
the number of figures must increase, and that increase must be units : 
for when we suppose these decinud^ t^ be dimes, (which cor^e^Kmd 
with tenths,) ten of which mkke a dollar or unit, we then have f 1 or 
1 unit, and 2 dimes, or two tebths. 

2. Add ,1,7, 3,45, 6,75, 1,705, ,50, ,05 together. 

^ . Ans. l4tl55. 

1,7 DBM.--Tiie Iciarner will perceive, that w<^ add, 

3 45 the same as in" whole numbers, and the r^pison 

(K7ti is plain, for as the parts diminish in a tenfold 

tins proportion frbm the left to the right, so they must . 
1,705 increase in a tenfold proportion from the right 
,50 to the left, which the student may perceive wm 

05 Federal Money , in wliich it takes ten mills, whjph 

! occupy the place of thousandths, to make a c€:nt; 

Ans. 14,155 ten cents, which ocqnprtlxe place of hundredt^ 
^ to make a dime ; a^ ten dimes, whieK OGCtqT 
the place of t^ith^i to makis a dollar. 



tenths. 




di. 
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.8 


,9 or 


.9 


#1,2 Ans. 


1,2 Ans. 
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3, 


4. 


5. 


6. 


02 


381.31 


6J24 


67, 


•467 


19.70 


i.734 


,156 


,345 


149,000 


9;360 


7,46 


,639 


705,15 


4,0905 


3,05 


,438 


610,0005 


6,7001 


1.01 



8.009 

, 7. Ad4^three hundredths, fir^ tienths. forty-five hundredths, 
eleven thoiVBandths, three ten-thoasandths, and four millionths 
iogether! An«. .991304. 

8. Add together the followhig sums, viz. : forty-five thou- 
sandths, four tenths, four hundredths, and five' thousandths. 

Ans. ,49. 

9. Add six tenths,' 9^ hundredths, six thousandths, six 
^B thousandths, five hundredths, and eleven thousandths. 

. Ans. ,7276, 

10. Add 105J^ 19,4, 1119,05, 648,006, and 19,041, together. 

, Ans. 1911,197. 

1^. ,Add one|h9U8afd and one thousandth, three hundred 

and eleven thousandths. Ans. 1300,012. 

SUBTRACTION OF DECIMALS. 

RtTLG.— Place the ^ven numbers the same as in addition of deci« 
imals, with the less under the greater, and subtract the same as in 
whole ntanbers. Set the decimal point in the remainder directly an* 
iler those in the given nombers. 

EXAMPLES. 

* 1. From .65 take ,32, or from 6 dimes "and 5 cents, take 3 
dimes and 2 cents. Ans. ,33, or 3 dimes and 3 cents. 

DsM.^t 28 ^ain, if we take 9 hon* 
8 a{ dredths from 5 himdredths, 3 knndredths 

B g trill remain; anu If we take 3 tenths 

'Bo ftom 6 tenths, 8 tenths must remain, 

,6 5 consequently the difference between the 

,3.2- given numliers, is 3 tenths, and 3 hnn« 

■ " ' ^1 . dredths^ or as we express -it, 33 hun- 

,3 3 Ans. dredths. When we consider the deci- 
mal to h9,.J^^ederal H^fnm, with which it 
agrees exsactlv in principle, it will appear still m<^e plain to the jounr 
student; for if wp take a cents frpm 5 cents, 3 cents will remain; ana 
it we take 3 dimes frsm 6 dimes, 3 dimes will wmain ; .the differenca 
lli^^ between the given numbers, is 3 dimes and 3 cents, (nr as wa 
aommonly express the decimal of a dollar, it stands 33 cents. ^ 
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2. 3. 4. 5. 

From 134,63 189,6145 841.101 671,617 

Take 101.1409 10.151 84.509 U6.1 

Difference. 33.4891 

Proo£ 134.6300' 

6. From 463,05 take 17.0613. Ad9. 445,9887. 

7. From 412,63402, takft 17,1. Ans. 395,53402 

8. From 19. take 14673. ^ Ana. 19,85827. 

9. From sixty-five and eight tenths, take iiokFty-ni^e and 
seventy-five hundredths. Ai^s. 16,05. 

10. From one. take one millionth. Ai^s. ,999999^ 

11. From one hundred, take one tenth. Ana. 99,9. 

12. From nine tenths, take seventv*five hm^^;redths. 

Ans. |15. 

Practical Exercises in Addition and SuI^tractiaiL 

1. A man bought cloth at several times as follows, viz. : 
20.3 yards, 41,5 yljirds, 21,7 yards, 9,025 yards, and 5 yards; 
how much did he buy in all ? Ans. 97,525 yards, 

2. From 4 dollars, take 3 mills. Ans. $3.99,7. 

3. From five dollars and tw<$nty-five cents, take eight cents 
and fettt mills. Ans. 96.16,6. 

4. From ninety yards and three tenths, take Jbrty-sisven 
yards and eight tenths. Ai)S. 42,5. 

5. A man pays eleven doUais ^nd eighty ^nts» on hia 
note of fcrty-five dollars ; what remains due t 

An& $33,20 cents. 

6. If yon take three tenths from one and eight tenths; hovr 
much will remain) Ans. 1 and 5 tenths. 

7. What will be die amount if one million^ be added to 
on^ thousandth) Aiis. ,001001. 

8. From 9 tenths of a g^on» tale^ 25 hundredths of a 
gaUon. < Ans. ,65 of a gallon. 

9. If irom 8 yards^ you tidce 75 brundredths of a yard ; 
what will remain? . ,m, Ans. .2;25 yards. 

10. If ttom a t^tli yon (iko. ft thoniwidtb ; ' what will 
temainf Ab«» >099. 
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MULTIPLICATION OF DECIMALS. 

RULE.— Multiply the same' as ip. ^hole ninnbers, and point off from • 
tbe right haiid oif the proauct a^ many figures for decimals as there, are 
decinuil places in both thA factors,'; if tb»xf ftre not figures enough in 
the product, sdpply the deficiency by annexing cipheifs to the left hand 
of the product. 

Examples. 

J. Multiply 20,8 by ,5. Product, or Ans. 10,4 

20,8 Dem.— jjere we multiply by 5 tenths, which is 

e eitjual to |^ consequently ye are taking one half of 
. ] , ■ * . the multipjicand : because wheii our innltiplier is 1, 
Aiis. .10|40 we take the multiplicanj^ once* when it is 3, we 
( , take the multiplicand twice, &c.^ V^en it is i. we 

fgjie one fonrtti part of the multiplicand ; when i] w^ take one tnird 
part of the mxdtiplicand. So^t will be perceived that ihuitiplying by a 
pure decimal, is only taking apart of the multiplicand^ as jpkiinly ap- 
pears from the example, for our multiplier is qnly tlfe half of a luut, 
end our product is oufy one half of the muUipU^i^ 

NoTi^-*-'tn tfa« multiplication of decimals, the student should keep 
this truth constantly in mind; that when he multiplies by a pure deci- 
mal, that is, by something less than a unit, the product must be less 
than the multiplicand ; and that the product bears the same proportion 
to the multiplicand that the multiplier bears to a unit ; as may be seen 
from oar first example, when thu& arrange^ : as 10,40 is to 90,8, 90 is 
5 tenths to a unit or 1. . ' . 

2. Multiply 4 fey 5 tenths. ^ Ans. 2,. 

4 pEM. — Our multiplier is one lialf of a unit, and it is 

^ plain, that we have taken one half of our multiplicand, 

~ ^ause our product is 2, and our multiplicand 4. The 

2,0 reason of our pointing off is also evident, l)ecause our 

* * multip]ler,>d tenths, is only one tenth part the value it 

would be, standing in the place of tmits, eoneequentlji the product can 

l)ave only 1 tenth part the value it would have, multiplied by 5 un|ts^ 

find we give it one tenth the value by pointing off one figure from the 

r\^Ht of the product ; for without pointing the product would stand 2(^ 

^t by pointmg it is only 2, which ^ Qne tenth .j^rt of 20; the same 

reasoning will nold good when we have any nunj&er of decimate. 

8. Multiply 67.924 by .003. Ans. ,^03772. 

4. Multiply ,0007 by .003 ^ Ans. ,0000021. 

5. Multiply 44 by ;4. Ans. 17,6. 

6. Multiply 10 by.,!. , , Ans.- 1.. 

7. Multiply 100 by one tenth. . Abs. 10^. 

8. Muhiply 7 dollars, 4 dimes, 6 cepis, and 3 mills by 6;. » 
f Ans. $44,T7,ft 

9. Multiply 46,5 by 37,9, Ans. 1762^ 
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10. Multiply 7,1 bv 8,2. Ab9. 58,SSSi. 

1 1. Multiply 4 dollars 30 cents by 12 cents. 

Ads. $0,5 1 60=5 1 cents 6 mills. 

12. Multiply 10 dollars by 10 cents. Ans. $1. 

13. Multiply 100 by 1 cent. Ans. $1. 

Note.— It may, at first, seem straoge u> the learner, that mnltiply- 
ing a number should diminish it. bat t^e difficulty vanishes when he 
considers the value of our multiplier : because wheiumr multiplier is 1,^' 
the product is exactly the same as the^ multiplicand ; now the student 
must understand that a^ less multiplier must produce a less product than . 
a greater multiplier, and by noticing the 13th example, ^here we 
multiply 100 douars by one cent, our product is only 1 deUar, becauscs 
our multiplier is only the one hundredth part of a unit or dolhur, con> 
sequently our product^,} dollar, is 09!^ the ofue hundredth part of the 
multiplicand, 100 dollars; if multiplying l^^jr a decimal did not give a 
product less than the multiplio^d, a' less multiplier would give a pro- 
duct equal to a greater multipuer, which is absurd. 

14. What cost 6,5 yards of cloth,' at 2 dollars, 35 cenkJ, 2 
mills per yard ? Ans. $15,28cts. 8ipiUs. 

15. What will 20,75 yai^ 0^ at $3,50 cents per yard? 

- Ans. $f2,62 cts. 5 mills. 

. JO. What is the worth of 10,5 gallonf^of whiskey, at 23^ 

cents per gallon ? ; Ans. 9^;62 et». 5 mills. 

17. If rice is worth 5 cents per pound; whet is the wort^ 
<^8,75 pounds? \,. , Ans. $043 cts. 7,5 mills.' 

18. Multiply 15,4 M one thousandth. Ans. ,0154. 

19. Multiply 35,6 %,fifteen tenths. Ans. 53,4. 

20. Multiply seventeen tenths by twelve tenths. 

Ans. 2,04. 

To multiply by 10, 100|, lfK)0, ^. 

Remove the separatrix as miuiy,^l^jce$ to the right hand as the mulr 
tiplier has ciphers, thus ,356 multi]^)ied % ten stands 2,56, becausar 
remoymg the separatri^ one figure to the<nght gives it ten times the 
value ; and to multiply by 100. remove t]^ separatrix two %ures to 
the right, thi«s ,256 multiplied by 100 becomes 35,6, &c. 

DIVISION O^ DECIMALS. 

Division of decimals is exi^tly the reverse of multiplication, and 
they consequentlv prove each other. Multiplying by a decimal, is 
taking a part QJT the multiplicand ^ many tim^ as the multiplier con- 
tains like pbr^ons of an integer, and conseqt^ently the product must 
be less Ivan the -multiplicand. W^en we dividc^by a p^iie decimi^ 
which isiess ^an an integer or one, t(ie ^uotfe^t must be greater that. 
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jthe dividend, betanse the quotieiit sliows how mtaiy times the divisor i 
may be subtracted from the dividend; and a pure decimal, which is 
less than a unit, can evidently be subtracted oftener than a unit 

RULE.— Divide as in whole numbers, and ft'om the right hand of 
the quotient, point off as many figures for decimals as Uie decimal 
places in the dividend exceed those in the divisor: if tl^re be not 
en(Mie)i in the quotient, prefix ciphers to the left hana of the quotient, 
to si^ly the deficiency. 

EXAMPLES. 
1. Divide 10,5 by 6 tentha. Ans.2l,. 

,5)10,5 ( 21, ftuo. Dem.— It is evident, if we should di- 

, ] Q 5 vide the dividend by a unit or 1, that the 

.Jjiu .uLi-. Quotient would be the same as the divi- 

5 10.5 Proof. dend: then when we divide by 5 tenths, 

5 whicn is | of a unit, it is evident that our 

— quotient must be double our dividend^ be« 

cause the dividend must contain a half or 

5 tenths twice as often as a whole; the quotient then shows that five 
tenths, or one half a unit, can be subtracted from the dividend, 10,5, 
twenW'-one times. — The reason of pointing off in the quotient is evi- 
dent from the principles of multiplication, because in multif>licatioa 
We point off as many places for decimals in the product as there are in 
both the factors ; the dividend in division is that product, and the divi* 
sor and quotient are the factors ; consequently what the divisor falls short 
must be made up from the quotient, by counting from the fight to the 
left. Again it is evident, because our divisor is only 1 tenth part of 
five unitS)<9^n«l consequently is contained in the dividend teii times qf- 
lener than five« usuts, and our quotient, bv pointing off according to 
the rule, has ten times the value it would* have, divided by five units, 
because our quotient is now 21, and if our divisor had been five units, 
It is evident, that our quotient must haVe been two and one tenth. 

NoTB.— When the dividend has not as man^r decimal nlaces as t%! ; 
divisor, or will nol con'tain'the divisor, annex ciphers to the right hem 
of the dividend to supply the ^^ficiency, and if there be a remainder 
after all the figures (n the ditidend are brought down, annex ciphers 
to the remainders till your quotient shall at least contain two or three 
decimal places, and these cij^rs which you annex to the remainders 
are counted as belonging to t^ dividend.' 

' 2. 17rvf4e 5 by 25 hundredths. . Ans. 2a 

onik on^on DaM.-*It is plain, that | or 25 htmdredths 

R n *^ ^ subtracted from tkt dividend four times 

^^ as oftvn as a unit; for it is plain, that we can 

Q subtract four times as many quarters as whole 

ones ; and as our quotient shows, it is plain that 

i or 25 hundredths is contained in five, twenty times, because in &7e 

fcereareaoquarters. 
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3. Divide 24,4 by 2,2. Ana. U,09O9t 
2.2)^.4(11.0909. He« we have. fi,e decunal 

— o7 places in the dividend, and but 

£, 22 oi^G ^^ ^^ divisor, then we 

I , } , count four figures from the righ( 

^^ of the quotient to make up th^ 

\ ^^^ deficiency. 

200 
198 

2 Rem. 

4. Divide 206,79 by 2,46. . Ans^. 84,06. 

5. Divide 6,344 by ,54 Ans. 11,748 

6. Divide 44 by 2 tenths. ' Ans. 220. 
. 7. Divide 15 by 25 huhdredtl)& Ans. 60. 

8. Divide 10 by 1 tenth. ' Ans. 100. 

9. Divide 10 by 2 tentha. Ank 50: 

10. Divide 100 by 1 tenth. Ans^. lOOO. 

1 1. Divide 20 by 40. Ansl^S. 

40)20,0( ,5 Quoti^^^ rtfeC-Jfnt If^S^LTbir^div^^^^ 

^"" a less number or quantity by a greater j 

$»ut how" soon the difficuUy vi^ishes 

vlien hie lelirns the nature ornotation \ 
the divisor, 40. ^e s^e is not ooiiiaihed in ^, but when we annei a 
cipher to our dividen jit is then reduced to tenths, and then the divi- 
sor is contained in dOQ tenths 5 times, and the 5 is tenths, b9caase 
the dividend Uiat produced it is tenths. The principle is the'saxifAe as if 
our dividend had been dpUars ; we .^ow that the divisor, considered 
as S40, is not contained in 20 dollars; but if we annex to the $20 a 
cipher, the dividend is tK6h dimes, and the divisor, $40, is contained 
in the dimes 5 times, and the quotient is dimes, becnuse the dividend 
which produced it is dhnesj^ot tenths of a unit. 

12. Divide 25 by 100. * ^-^ "• Ans, ,25. 

13. Divide Qne by on^ thouseind. Ans. ,001. 

14. Divide 25 by lObO, '" '"' Ans. ,02& 
Note.— When decimals or whole numi)ers lire to be divided by 10, 

100, 1000, &c., that is, unity witlf any hnmbei'^ nSllphers ; it is per- 
^ formed by pltt&inf the decioial point in the dividend as many places 
towards the left hand as there are ciphers in the divi^lr. 

EXAMPLES. 

10, the quotient is 68,7. 

687 divided by ^: 100, ,. 6,87. , 

1000, w.....*..*^ ,687. j 
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REDUCTION OF t)EC|MALS- 

' Case I.— To reduce a Vulgar Fraction to its equivalent 
pecimaL 

'■ • fttlUL— Divide the numerator by the denoiQinatoi^ tke, sskq^ as. in 
Division of Decimals, annexing ciphers to the nnmeratSr as far as ne- 
dfessary; and the qaotient will be th^ decimal required. . 

EXAMPLES, 

J . 6educe ■} to a decimal. Ans. ,5. 

3^i,0(,5 Dbm.— The reason of this operation is plain, be- 

I Q cause ouir numerator arises from a remainder in divi- 

mmmm ston, aud our denominator is the divisor in division ; 

we then Qnijr continue the division down below a 

: , . unit, b^ reducing the remainder to tenths, hundredths, 

ihousandths, &c., and finding how oAe^ the divisor is contained in the 
ipferiour denominations, if tney may b^ so called.— And that we pre- 
serve the true valine of the fraction, may be seen by the quotient, be- 
cause 5 tenths bear the same prqpo^iioi^ to ^ <M^i|» that the numeratpr 
does to the denominator. i 

2' Reduce i and i to decimals. Ans. ,75 and ,25. 

3. Reduce i to a decimal Ans. ,2* 

4. Reduce f to a decimal. Ans. ,625. 

5. Reduce i to a decimal. . Ans. ,125. 

6. :ft^\jce iftr to a decimal. An3.' ^'192307, 

7. Reduce tIt to a decimal Ans. ,Q186. 

Case It.-^ToJind the value of i^ Decimal in terms of i^ 
inferiour ienomiiU^tions. p 

RULE.— ^tiiltiply the given decimal by the number of parts in the 
next inferiour denomination ; and cut off as many places at the right 
for a remainder, as there are decimal places in the given sum or deci- 
mal. Then multiply, the remainder by the parts in the next lower de- 
nomination, and (yit qft^BS before ^ and so proceed tjhfough all the parts 
of the integer ; then the several denominations standing on the left 
hand will 1^ the answer. 

Note.— -The operati<)n here is the same as in Reduction Ds^^nding 
in whole numbers. 

EXAMPLES. 

L Find the value of ,75 of a pound sterling. Ans. 15s^ 

£ DeM. — Asjdecimals increase in a tenfold propor* 

,75 tion, it is plaiii, all tl^p figures above the given num- 

20 ber of decimals, must be integers of the next infe« 

8. 15 00 ^^our denomination, and so on, because they arise 

from the carriage in the plate of tenths* 
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2. What is the value of ,7^5 of a pound ? Ana. 15f. 6(L 

3. What is the value of ,765 of a pound Trqy ? 

Ans. 9oz. 3pvvt 14gr. 

4. What k the value of ,617 pf a cwt ? / / 

An9« 2qrs. 131b. |oz. lOdf. 
j 5. What is the value of ,617 of a pound Avoirduppis? 
? Ans. 9oj5. 13^tfftdF. 

6. What is the value of ,981 of a dollar? 

Ans. 98 cents, 1 mill, 

7. Whkt is the value of .3 of a fear 7 Ans. 109d. 12h. 
8^ What is the value of ,367 of a yard ? 

V > v^'^^- ^4^' ?^,875nj|, 

9. What is the value of ,84 of 5oz. Troy 1 ?. 

.y<. ^ Ans. 4o;^ 4pwt, 

10. What is the value of ,8639 of a pound? 

, .^ ^ns. 17s. 3,24d, 

\ 1^ What is the. value of ,3375 of an acre 1 ^ 

I . V J. An$^ 1 rood, l^poles^ 

14 What is tho value of ,0375 of a pourilj? Axis. 9d. 

13. WKat is the value of ,645 <if a day ? 

Ans. 15h. 28m. 48sec. 

KoTE. — Ajidition and siH^tractioa c^ pecin^als of difierent denomi- 
haticms, may be performed, after the deciinals are reduced to their 
proper quantities. 

" 14. What is the sum of ,75 of a JHrnnd, and ,285 of a 8hil< 

ling? V ^°^- ^^^' ^^' l^«68qr8. 

15. What is the sum of ,19 of a pound Troy, and ,85 of 
an ounce? . u Ans. 3oz. 2,6pwt 

16. What is the difference between ,4^ ^^ & pound, and ,45 
of a shilling ? ^ Ans. 8s. 6d. 2,4<|ts. 

J 7. What is the difference between ,48 cff a day, and ,35 of 
anhoiir? Ans. lln. 10m. 12s, 

Cas^ llh^To reduce inferipuT de7iominatum$ to the deci" 
mal of any superiour denomind4ion, 

RULE. — ^Divide the given sum neduced to the lowest denomination 
•mentioned, by the proposed integer, Educed to the same denomina- 
tion, and the quotient will be the answer or decimal required. Or, set 
down the^given numbers, from the least to the greatest, in a perpen- 
dicular column, and divide each denomination by such a number as 
will reduce it to the next supehour denomination; in each place an- 
nexing the quotient to the right hand of the next higher denominatioOi 
and the last quotieut will be the decimal required. 
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EXAMPLES. 

1. Reduce 158. 7(i 2qrs. to Ae decimal of a pound. 

Ans. ,78125:^:158. 7d. SqrsL 
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pkk* — The iteasoQ of the first 
operation is obvioiwi,, because the 
given sum reduced to the lowest 
denomination mentioned, stands as 
the numerator of the integer re- 
liii'ped to the same denomination for 
a denominator ; the decimal or quo- 
tient must then bear the same pro- 
portion to the integer, as the given 
sum bears to the integer. In the last 
operation it is plain, that the quo* 
tient, 5 tenths, aAertbe first division, 
bears the same proportion to a pen- 
ny that two farthings bear to a pen- 1 
ny, dnd so of the rest, consequently 
Ihe principle is the same as in the first operation. 

2. Reduce 9d. 3qr^. lo the decimal of a shilling. 

Ans. ,8125. 

3. Beddc« 10s. 6d to the decimal of a pound. Ans. ,5251 



Ol tjiust which ii > 
4|^k&e better Way. S 

12i7,fif 

20|l5«625 

,78125 Ans. 

20 '- 



15,62500 
\Jl 

A 7,50000 
4 

qrs. 2,00000 

' 5. d. frs, 

15 7 2 



v4 

s 

P4 



1^ QV£8TION84 &C. 

4. Reduce 2qrs. 3na. to the decimal of a yard. 

pi Reduce 10c wt 3qr8. 141b. to the decimal of a tun. 

, ■"' Am. ,54375. 
, 6. Reduce £14 128. to a aeclmal expression. Ana. £14,6. 

7. Reduce £47 158. 6d.' to a decimal expression. 

Ana.. £47,775. 

8. Reduce Sqrs. and 2na. to the decimal of an Efil "finfrHsh. 

Ans. ,7E. E. 

9. Redace 109 days, 12 hours, to tbe decimal of a year. 

Ans. ,3 of a year. 
" 10. Reduce 3qrs, 12lb. 5oz. l,92dr. to the decinuf^J^f a ^wt. 

Ans, ;86. 

1 1. Reduce 5fur. 16poI. to the decimal pf a mile. 

Ans. ,675 of a mile. 

12. Reduce Vi calendar mon^ to the decimal of a year. 

''^' Ahs. ,625 of a year.- 

aUESTIONS ON DECIMAL FRACTIONS. 

What is a decimal fVaction 7 A. It is a fraction (hat bos for its de^ 
nominator a unit, 1, with as many ciphers annei^ sif me niiVxierator 
has figures, and is usually expressed by setting down the numerator 
only, with a point before it. What is a mixed number 1 A. It U 
made up of a whole number with some decimal fraction, one being 
separated from the other by a point. What is a pnre decimal 1 A. 
Something less than a unit, 1, with a p9int at th'y left hand.' .Would 
a pure d^ciinal' become a unit by annexmg significant figures at ihi 
right 1 A. 'It would not, a pure decimal, like certain mathematici^ 
lines which always approach each other, but never meet, may con- 
tinually approach towards a unit, yet never become a unit, thus 9 
tenths want one tenth of a unit, ,99 want one hundredth of being a 
unit, and ,999 want one thousandth of becoming a unit -, so we might 
cariy the decimal to any number of figures whatever: it would want 
something of being a luut, 1, and yet continuallv approaching towards 
^ unit. Ho\jr ^o you set down decimals for adding ? A. According 
tdlthe vdfbe of their places ; tenths under tenths, hundredths unddr 
hundredths, A/c. How do you point ofi^, in addition of decimals 1 
A. Directly below the given decimal points. How are numbers seV 
down in subtraction of decimals! A. The same as in a<]ditipn, atul 
point off from the dificrence the same for decimals. £|ow i^ you 
point off in multiplication of decimals 1 A. As many figufes fiom'the 
right hand of the product as there are decimal places in ^oth the fac- 
tors. When you multiply by a pure decimal, is the *pro<^t greater 
or less than the multiplicand 1 A. Less, because it is repeating the 
multiplicand by something less than a unit. What proportion does'the 
product bear to the multiplicand 1 A. The same proportion that the 
multiulier bears to a unit How do yon point'offiti division of dtfci*^ 
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indls *{ A. Asniiay figures, from the fight hand of the quotient, as the 
decimal places \m> the dividend exceed those in th^Mlvisor. When 
you divide ^faJvore decimal, is th^ quotient greatertor les^ than the 
^vidend 1 JQP^ ^tci** ^^7 should it bes^reater V A. Bectttse th^ 
divisor isJ^Iaaa a unit, and it is evident, that the. dividend will con- 
4tain a pa9^ oftei^r than a whole. What proportion does the dividend 
l^ar to the quotient ) A. The same proportion as the divisor bears 
to a unit. If you divide 10 by one tenth, what will be the quotient 1 
A^IOO. V you nfaltiply 10 by one tenth, what will be the product 't 
A^iOne. "How do you reduce a vulgar fraction to a decimall A. By 
dividing the numerator by the dei^minator. How do you reduce m- 
feriour denominations to the deciriial of a superiour denomination % A. 
I reduce the given sum to the lowest denomination mentioned for a 
.idlvidend, and thi^ reduce an ihteger to the same denomination for a 
divisor y'Vemd the quotient will be the decimal required. How do you 
find thediy^ue of a decimal in the inferiour denominations of the mte- 
^er 1 A. By multiplying the decimal by the inferiour denominations 
iof the integer.; the same as in reduction descending, and- pointing off 
from thefrroducts in each place as many figures ibr decimals as. will 
■equal thedeciinals-in the given number; the figur^ at the If jpr of^^Hhte 
decimal points will; be the value of the fraction in thie infendjttr d^- ' 
nominations of thil integer. ^ ' 

REDUCTION OF CURRENCIES. 

Reduction of Currejacies is finding the value of the coin or currency 
of one state or c^Untry in that of another. Although the same denom- 
^anations and cdiii are generally used in the different countries and 
tBtateSy yet the standard valtpie frequently differs in ,eaAh« 

Thusjy^ dollar is reckoned in 
New- York,. it 

Ohio, and > 8& called iVieBer^ytfft currency.* 

North Carolina, J 5^ 
.The New England S 

:K«mc JJ'fw*' ? ^- '='^>'^ ^*» ^'"'^ '=«'««=y- 
.9'emiessee, 



7s. 6d« called Pfnnaifhf9ma enrrency. 



'Nfew Jersey^ 
, Tennsylvamai 
i ^Delaware, and 
I MarVland, f 
I England, . > 4..6d.-€alled£^Morfiieirlif^fl]oney4 

* ^Novl*Scotial ' \ >• <^*^^®^ ^'**^ ^^ Halifaz currency. 

Td reduce the Currency of each State to Ftderal Money* 

RTJLK. — Divide the given 'sum^ reduced to shillings, to sixpenees, 
K)T to pence, bjr the number of sellings, sixpences, or pence m a dollar 
as it is reckoned in eikch stat^.- • . , 

'* ■ M i 



Iflfl REDUCTION OF CURRXNC|ji«; 

EXAMPLES. 

1. Reduce £96 New- York currency to federal money, 

rfkns. $24)01; 

DcM.«~It IS idain, if we reduce tne ^rtn sum, 
and a dollar, to the saine denomiBation, dad divide 
by the number of shi)liDgsf in a dollar, tiie quotient 

will be the answer^ because it shows how often 

8)1920 ^ 8s. or 1 dollar can be subtracted from the giren 

i • sum, and soon, when it is reduced to the inferioiir 

f ^40 Ans. d«4iomination. 

2. Reduce £109 Ss. 8d. New England currency to federal 
money. Ans. $363,94cts. 4 mills. 
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432 288 



carried up, 32 

^ote.-— A4pllatiii New England is the same as a doUar in New- 
York, but, a shilling or ^ pound in New England is more than a shit- 
ling or pound in New-York ; four shillings and 6d. are a dollar in 
Englana, conse^ent^jr^it shilling in EnglaiM is moretl^an'a shilling in 
New- York, and £1 in England more than a pound in New- York. ,' 

3. Reduce £103 JNew-York currency to federal money. 

, ^ ' ' * Ans. $257,50cta. 

4. Reduce £10$ New England currency to federal money. 

^ ' "* • J^ns. $343,33cts. 3 milfsi 

5. Reduce £i2? lOs. $d. j^ew England currency to federal 
money. ' '' Ans. t425,06cts. 9 mills* 

6. X/hange £104 ,12i. New- York currency to federal 
money. Ans. $261,50ct8. 
* 7. Change £380 New-York currency to federal money. 

^ Ans. $950. 

8. Change £37 10s. Pennsylyania currency to federal 
moKiey. Ans. $100, 

9. Reduce £125 58. Pennsylvania currency to federal 
mOBty. Ans. $33Ji* 



i>*M«, 
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Jip. Reduce £73 16s. 44 Georgia currency to feder^il 
mohejf^, ' ' ^ Ans. $316.35cts. 7milk 

11. How many dollar^- are equal to £44 Is. 4d. Georgia 
currency? ' Ans. tl88,85cts. 7 mills. 

J 12. How many dollars are equal to £35 ,6s. Georgia cur- 
iTency? • " Ans.' $151,28ct8. 5m. 

19^ Reduce £5 98. Od. 1 &rthing English currency to fede- 
ral money. •*'* Aii». t24.22cts. 6ti. 

14. Change £22 10s. English or Sterling money to federal 
money. * '" Ans. $100. 

15. Change £5 68. 6d. Iqr. Canada Currency to federal 
m^ney.' * Ans. $21,30cts. 4m. 

16. How many dollars are eqjURil to £270 1 7s. 6d. Canada 
cuVifenfey. Ans. 6l083,50cts. 

17. Change £25 Canada currency to federal money. 

' ^' Ans. $100. 

To change Federdt Mqnip to the curreney of each State. 

RULE. — ^^oltiply the ^y&. sum in cents, by the number of pence 
in a dollar, and cut ofr tw6 D'gui')^ Uf th^iif ht of the product ; thoee 
at ^be^left hand, will be the answer in pence ; and if tne figures thus 
cut off at, the right hand, be'jaultip^o^ bv4, and'ti|^^ Jlgores again cut 
off) those at the left hand will be farthings. 

exa]m;pi.es. 

^. Qhange ^$135,50 cents, to iSfew-York currency* 

$ cts. * "" Ans. £54 4s. 

1^5,50 Dem. — It is plain, thai every hundred 

'96 cents in New- York currency, must be 

gl300 .diminish^ /our lA number- to change 

121950 ' thein into pence, ' because 96 pence are 

wii^ rald'cuSgTffA.rofSfSrL^. 

2|0)108|4 ^giires; leittens the given Clumber 4 <jp. 

Ans. £54 48. every 100, though it retains the same 
' valuif cuQ&ig ^ two ^gur^.is divi- 

ding the product by 100. •' 

Nojs. — When there are milli^ in the giv^n tsm^ multiply 
th^ same as when the given sum is in dollars and cents, and 
cut off thi^e figures at the right for a decixiial; then prodeeiS 
' exactly as in the first and second examples. 

2. Chani^el'65 dollars, 9 cents, to New England cuiraicf . 
^ ^ Ans. £46 10s. 6d. 2qT. neaxEp. 
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3 10 18 

108563 ,48 

12) 1 1 1 6 6,4 8 . 4 

2|0 )9 3|0 6d. 1.92 

Ani. £46 10s. 6d. l,92far. 



3. Beduce' 116 ^ollar^ 
3 lets. 7 m. to New-Ytfit 
currency, •'* 

* Ans. £46 10$. 6id. 

f Reduce $12ef;25cl8. 
5 mills to New- York cur- 
rency. ^ Ans. £48 
2s. Od. 2qr9. nearljT. ' 



6. Reduce ,75ct8. to New- York currency. Ads. 6f . 

6. Reduce ,75 cents, to New England curitlncy. ^ 

'Ans. 41 6d. 

7. Reduce $720 to New Ikigland currency. ^'' ^ ^'■''■ 

Adb. £216. 

8. Reduce 9701,34c^. to Pennsylvania currency. ' ^ - 

Ans. £263 Oa. Od. 2qrs; 

9. Reduce $525,40cts. to Qeorgia currency. 

Ans. £122 lis. lOd. lqr« 

10. Reduce $80,43cts. tp English or Sterling money. 

Ans. £18 Is. lid. 

11. Reduce 1918'doUf^rs, 50ct8. to Canada currency. 

Ans. £749 i2s. 6d. 

12. Reduce 86 dollars^ 25cts. to New England currency. 

Ans. £25 17s. 6d« 

13. Reduce 820 doUaxi?, to New- York diirrency. 

Jitis. £32& 

PROMISCtlOUS QUjpSTIOl^S. 

1. Change £120 28. New^Yerlt currency, to fe^cleral. money* 

^ \ ASls. tl0O»jaS5ct*s, 

% Chtnge £120 28. New Effgknd ^urrelicy, to federal 

money. - ^ Ahs. 4Q0-t33icts. 

3. Reduce £205 48. New. Ett^and ciirrenby, td^ federal 
money. - Ai^. $684. 

4. Reduce 684' dollan, to N«w. England cuireaey^ y- 

An8. £205 4^ 

5. Reduce 6fd. Pennsylvania currency to federal money. ' 

Ans. 7cts. 5 nulls. 
6^ Reduce 7cts. 5 mills^ \,o Pennsylvania currency. 

'-: '^^ An^ 6M. 
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7. Reduce £251 12s., Nfew York currency, to federal 
money. ' '[' Ans. JJ629. 

* 8. j^educe 629 dollars tp jJew York currency. 

" *' ' Ans. £251 12s. 

9. Reduce £527 128. 6d., Canada currency, to federal 
iponey. "^ Ans. $21 14,50 eta, 

10. ReducQ 02 110,50cts. to Canada currency. 

'-' ^ Ans. £527 12s. 6d. 

aUESTIONS 
On Reduction of Currencies. 

What is redufetion of cufrencicsl ^. Changing the money or cur- 
jcnfcjr<)f one sta't<* or country to that of another. How do vou redace 
the currency of the several 'States to federal money % A. Divide the given 
sum, reduced to shilling:Si^ sixpences, or to pence, by the number of 
shillings, sixpences, or pence in a dollar, as it is reckoned in each state. 
How would you reduce pounds, N. Y. currency, to Federal Money 1 
A. Multiply the founds by*SO, and .di^^e the product by 8. the num- 
ber of shillings in a dollar. How do you ireduce pounds, W. E. cur- 
r(!fticy, to Federal Mone/1 A. Multiply the ^unds by 20, and divide 
^ffe product by 6, the number of shillinsrs ill a dollar in New England. 
Where the givensom is in ^linds, shilliiigs, and pence, N. Y. currency, 
how do you redi^ce it to Federal Monejf 1 'A. Reduce the given sum 
to pence, and divide by ^, and the quotient will be the answer in Fe- 
deral Money. How dk) you reduce Federal Money to the currency of 
each state 1 A. Multiply the given sum in cents by the number of 
pence in a dollar, and cut off two fit^reis from the right hand of the 
^iroduct, and the figures at theleft^and'ii^if:! be the answer in pence ; 
^nd if tne figures at the rl^t be mifitipli^d by 4, and cut off as Defore, 
the figure at the left will ht farthings. If there are mills in the given 
sum, how many figures must be cut ofi"} A. Three, at the right hand. 
After you have obtained the answer in pence, how do you proceed to ■ 
get it in pounds 1 A. By reduction ascending ; divid.ing oy twelve 
and by twenty. How many shillings make a dollar in N. Y. % A. 8s. 
How many a dollar in N. fe. 1 A. 68. How many a dollar in Geor- 
gia 1 A. 4s. 8d. How mar y a dolUr in Pennsylvania 1 A. 7s. 6d. 
How many a dollar in En.i^land 1 A. 4s. 6d. How many a dollar in 
Canada 1 A. .5s. How much ,then is a shilling in Canada currency 
equal to in Ne^ Yoi'k'? A. 2l) cedts; but 1 dollar in New York is 
equal to 1 dollar in Canada. 

INTEREST. 

IwT^iBst' is a certain pet cent allowed for the use or forbearance 
of money. The money lent or forborne is called the principal. The 
rate is the per cent agreed. on between the parties, or what is establish- 
ed by law. The amowU is the sum of the principal and interest added. 
Intarfist is >f two kinds, simple and ann'^omi'iL 
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SIMPLE INTEREST, 

U that whicli is allowed on the principal only. And the principles ot 
the rule are equally ajmlicable to Commission, Brokerage^ Ensoraaii^e, 
pnrchaisinf Stocks, DaUes, o^ any thing elscr^ated at a certain per cent. 

In the New England states, the law allows the lender to^take 6 per 
cent from the borrower for the use of money, that is, 6 cent^ for the us^ 
of 100 cents, or $6 for the use or forbearance of $100 per year. In New 
York, the per cent established by law is 7, that is, 7 cents for the use of 
100 cents for the term of one year, or 7 dollars for the use of }00 dollars 
for one year, and in like proportion for a greifter or^less suth or for a 
longer or shorter time. Five |{er cent is what is allowed in England: 

The courts of the Unif&d States allow interest according to tiie law 
of the state where the sait was commenced'. Per cent^ or per eenttLjn^ 
signifies so much by the hundred, or for the use oif a hundred. 

Note. — Legal or lawfjil interest is th&t which is allowed by the laws 
of the state, and is different under different governments and in differ^ 
ent states. The lender is not permitted to receive a greater per cent 
than is allowed by the laws of his state. 

RULE.— -Multiply the principal by the rate per c^nt, and divide the 
product by 100 ; but to divide by 100, you need oitly remove the se- 
paratrix two figures from its natural place towards .the left hand, and 
you will have the interest for one year. , 

EXAMPLES. 

I. What is the interest of 200 dollars for one year, at 7 per 

cent? •• * "^ *'"Atis/i4 dctlltrs. 

AOQQ Dem. — ^We multiply th^ principal, 200 dollars, by 7 

^ dollars, the interest ofone hundred dollars ;conseqo^t]y 

' our product must be 100 times too much, and for that 

9 1 4 00 reason the product is divided by 100 for the trae interest. 

* This will appear plain to the learner, when he is inform- 

.ed that interest is only an application of two rules which he already 

understands, that is, multi^licatloi and division ;' for the* intere^ of 

one dollar, or 100 dollars, is alwlys given to obtain the interest lof 

some other sum ; then it is plain, by the rules laid dofwn in mnltiplick- 

tiou,if we multiply the interest of dtiedoUar l^the ntunber of dollars, 

our product must be the interest of'^the who$ numbet-of dollars, as 

the following work sho^j?, ' < 

,07 cts. the inieirest of $1, for l.year. 
200 the nuihber of dollars in the whole ^udl 



$14,00 the intere^ of S|00 dollars. 

'" Now it must appear Evident, th£tt the Interest of $900 is 900 tirbes 
as much as the interest of $1 ; and multiplying 7 cents, the, interest of 1 
dollar, by 200, it is plain that our pfbductis twohundred'iimesasmudi 
as our multiplicand. And it is also plain, that it can make no d^ffeN 
ence whether we multiply 200 dollars Uy 7 centSf^Mj^ce^ts by dOCf Uoi^ 
lars, the result must be the same. . ' ^ ^ 
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2. Wbat is the interest of 2 doUars forgone year, at 7 per 
cent? Ans, 14 cents. 

A2 Dem. — For convenience of the operation, 

' J we generally multiply the sum \3y the interest 

'_ of 100 doUars for one year, and consequently 

An& 14 cents. produce a product 100 times too much: for 

* our multiplier is 100 times greater than when 

we multiply by 7 cents, and our product being 100 times- too great, 
we take one hnndredtn part by removing the decimal point two 
figures further to the left than its usual place, which is dividing the pro- 
duct by 100, for our true answer. Or the student may, if m choose, 
consider the multiplier to be 7 cents, that is, ,07 of a dollar ; he will 
then discover that we point olT two figures further to the left than the 
usual place of pointing off decimals, 1>ecause the multiplier is, in fact, 
7 cents^ or 7 hundredths of a dollar, instead of 7 dollars, and may 
properly be considered as a contraction for the expression ,07. The 
s9«Mr*must be pr9duced if we multiply the interest of Sl| by the num- 
ber' of dollars, tj^us : 

A 7 cents for the use of $1, for a 

^, year, he should receive 14cts. 

. 14 the answer as brfore. ^°^ ^^^ ^^e of $2, 21 ceAts for 

, • S3, and 28 cents for $4, and so on. 

3. yfhoX is the interest of $5 for one year, at 7 jper cent? 

^■^ Ans. ,35cts. 

4. Whai i/3 the interest of $6 for one year, at 7 per cent % 

, , . .. Ans. ,42cts. 

5. What is the inteires^ of $20 for one year, at 7 per cent? 

Ans. $l,40cts. 

, 6. lyhat y^ the interest pf $55 for one year, at 7 per cent % 

; Ans. $3,85cts. 

7. What \& the interest on $300 for 1 year, at 7 per cent? 

. .' ; Ans. $21. 

8. What )s the interest of $300 for 2 years, at 7 per cent % 

Ans. $42. 

$300 Dim.— First, it is plain, 

iy if $100 gain foe the lend^ 

, L 7 dollars, that 300 dollais 

$2 1 100 interest for ond year. must S21 in the same time, 

^ because $300 dollars must 

— . - ♦ gain the lender thtee times 

$42 interest for two years. as much as SlOO, and three ^ 

times 7 are 21, that is, $21 , 
for one year. It is likewise evident, that fi years must produce twice 
the interest of 1 year, and twice $21 are $42, the interest qf $300 for 
two years. Then We may draw from this the following rafe : 
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RULK.^-Maltiply the interest of one year by ^hc n^nAfjF pf yefirs, 
and the product will be the interest for the ytnioie ntimber of ye^rs, 
because if the interest of 100 dollars for one year is $7, for two yettrt 
it must be 14 dollars, and for three years 21 dollars ; and \f 7 dollars 
be multiplied by two vears the product wjl| .]^ 14 dollars, and if multi- 
plied by three years the product will be ^1 dollars. 

9. What is the interest of 400 dollars for three years, at 7 
per cent 7 Ans. $84. 

10. What must a man receive for the use of $500 for fa^t 
years, at 7 per cent ? Ans. $140. 

1 ] . What is the interest of 40 dollars for two years, at 6 per 

cent ? ^, Ans. $4.80cts. 

$40 Here, it will seem th^t the Use of 100 del- 

Q lars is considered to bo^only worth 6 dollars^ 

. consequently the principle is the same as in 

2,40 the preceding^ examples; and whatever the 

2 per cent may be we observe the same rule, ta 

multiply by the rate per cent, and point on ai 

Ans. 4^4,80 the rule directs. 

12. What is the interest of $50,45 cents, at 6 per cent, for 
two years? ^ Ans. $6,05cts. 4nu 

13. What is the interest of $49,50 cents for three years, at 
6 per cent? .,, Ans.^8,91 cents., 

14. What is the interest of 350 dollars for tvvo years, at 5 
per cent ? Ans. $35. 

15. What is the interest of £190 10s. 6d. for two yearsi at 

6 per cent? ^ -Ans. £18 Is. 3d. 

£ s. d. Dem.— Here, we first multiply as 

' 150 10 6X6 in qompoundMulfipUcation, because 

the given sumis-m pounds, shillings, 

£ 9|03 ^ 3 and pence, and we divide the pounds 

20 hy IQp, because we have multiplied by 

— -— the interest of £ 100, and consequently 

*. 0|63 the product is 100 times too much, till 

12 • ^c cut off the two right hand figures 

J ' , ^ in pounds, which is dividing the pro? 

»''|5" duct by 100. Whatever stands at the 

. 4 left of the line or mark which divides 

-^ Q]Q4 p^--, the product by 100, is units of the 

qr, 4,\ 4.'k Item. ^^^^ j^^ ^^ ^j^^ ^^^ ^ ^j^^ principl; 

£ 8, d, qr. consequently it is 

9 7 2 interest.for one year. pounds in this 
o ^ place. And then 

^ ^_ -^ to obtain the ex- 

Ans. 18 1 3 interest for two years, cess of interest, 

we multiply as la 
Redaction Descending, the figures cut off at the right, and admng to 
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the p]ro4ticf die next inferionr denoiniiuctioii, and cat off ns before, Bsd 
ho proc^ till the votk is iinislied. The several figares ci|t off at the 
left, will be the interest of the given snm for one year ; then if it is 
required for annmber of years, yoa may multiply the interest of 1 year 
by the number of years* 

16. What is the interest of £155 for one year, at 6 per 
cent ? An&. £9 6s. 

17. What is the interest of £300 for two years, at 7 per 
cent? Ans. £42. 

18. What is the inte|est of £500 for £ve years, at 5 per 
cent? / ' ' Ans. £125. 
' 19. What is the inter^i^t of £2Q0 10s. 4d. foi three years, 
at 7 per cent? Ans. £42 2s. 2(i. 

£ s. d. It is frequently thfi b^er way, aitet 

200 10 4 multiplying by the per cent, to multiply 

, 7 by the time before the ^vii^ion is per- 

1403 12 4 fonned, because there may be some smaU 

3 loss by means of the remainder. If wib 

£4 2\ 10' 17 Q ' ^^ oivide by 100, and then . find tjje 

V* '20 " interest in the inferiour denominations, 

— • |t is. plain, if there is a loss on one year'9 

l» ?) ^7 ' jsHejresti the same loss will be sustained 

\^ on eaftbi Y^^^f where we first find the 

4. 2)04 interest of one year, in all the inferiour ' 

'* 4 4enominations, before we multiply by 

qr. 0)l6 . *« t"»«- 

20. What .18 thie interest of £150 8s. 3d. fpr 5 years, at 6 
per cent? * Ans. £45 2s. 5d. 2qr. 

21. Wb&t ^ the amount of 100 dollars for 1 year, at 7 

|)ercent^' Ans. $107. 

$100. D£M^-^It is plain, if a ^aa 

y' lets out 100 dollars, at 7 per 

• cent, for toe year, that, at the 

7 1 00 end of the year, the interest 

100 The prinebal oidded. ^"« ^ ^^^^ dollars, and the 

^ ■ ■ . ^ principal or money lent is also 

9 107 Ans, due, which is 100 dollars, con- 

' sequently the an),ount due is 

j^e interest and prinqipal adde^ together, which make 107 dollars 

due, at the year's end. 

Note.— The learner may now discover, that casting interest on 100 
dollars or any other sum for one ytar, does not differ from finding the 
Talue <rf so many yards of cloth. For, to find the value of 100 yafds ojt 
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cIo(h| ftt 7 celts ptt yard, ire nu^ refiett 7 cents, the nrioe of one 
yard^ bj 100, th6 AOiAber oC yaids, im the product triU be the price 
of the whole qiiantit]^i 6o we m«r mkltiply 7 ctats, • the intecest or 
price df one doUar for one year, by I9f^ the namber of doUars, fnd 
{he product will be the ^interest or price oi one hundred dollars '*fof 
cpe year; but, letting a certain number of dollars for a year or any- 
other time, for so many Cents on the dollar, difieis from selUng so 
many yards of cloth for the same nqmber of cents per jrard, because the 
buyer acquires a ^rfect right to the cloth purchase^- ior ihe price 
%hich he pays, wBch is never to be returned ; but he Who receives mof 
hef from tne lender must not onlj return to toe lender the per cent for 
the use of ,the money, 1>ut the principal or money received, must be 
paid back to the lender. -^ 



■li ' 



2SL What 18 the amount of 200 dollan f)t one year, at 7 
percent? ' ' Ans. f214. 

23. What 18 the ambtint of 300 dollars fer 8 yeai^ at 7 
per centt'' ' ' ^ ''** ' Ana. $363. 

24. What ta the amonnt of 350 dollata for 4 jrean, at 6 
peroeiit? it ,4ji^ ^34^ 

25. What 18 the amount of #9iT5 fsenta for 2 years, at 7 
per cent? ' ' Ans. 1^4{2rcts. 5 mills. 
• 26. What h the amounl of f 75,60ctB. 5 millsl' for 5 years^ 
iU 7 per cent) Ans. $l02»06ct8. 6^ mills. 

27. What is the interest of 1600'iiollars for 1 mondi, at 6 

percent? '^^^ ** ^ Anl $8, one monthV'interesL 

$1600 "^ Doff.— Her^;we find by 

'• 1 5 multij^ying the principal 



by the rate per^ cent, tnat 
1 2)96,00 the interest for 1 ^ear. the interest of 1000 dollars 

-liioof^mt^reBtfbrtmanA. ris^th^elvScSg^ 
month's interest most be one ttre^fth part of 96 dotlars,.a year's inte- 
rest, because 1 month is the tweUWpart of a year, and it is plain, that 
by dividing 96 dollars by ISL the number of months in a year, ilie quo- 
tient, 8 dcttuirs, mast be the interest of one month. ■ 

28. What is %e interest of 3600 dollars for 2 months, at 
6 per cent? ^v ^ , Attdl $36. 

1(13600 DSM.— W9 first obtahi the interest 

< g for 1 month, as in the 27th exaoorpk, we 

. then multiply the interest of one month 

1 2)2 1600 by 2, the nqmber oftnonths, which must 

ii ifi nn P^ *^* interest for two months, be-* 

* *^ cause it is evident, that the interest for 

2 two months, must be twice as much as 

• 36 for 2 months. Zi^'^m^r^^ ^'^'" 
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RTJL£!.— DiTide ii» iatenst of cne ^ etr by \% ind die ^otient 
%ill be the interest for one month ; then multiplv one month's mterett 
by the number of months, tnd the product frill oe the interest fox the 
ntiinber of months required. ^ , 

29. What is the interest of 196 dollars for 3..iQonthSp at 7 
per cent f .,.,4 4^*^^^^* 

30. What is the interM of 396 4ollan for 4 months, at % 
per cent % ., A119. $9,24ots. 

31. What is the f^ipount of 396 dotuns for 4 months, at 7 
per centT ^^ ,v. Ans. %\^h9M\». 

32. What IS the amount of ,86 cents for 5 moiijidis, at 7 
per pent? , Aiv^ 88 cents, 5 nulls. 

33. What is thii jimount of 25 dollars. iind fifty c^ts hi ip 
months, «t 7 per cent) Ans. 926,98ct8. 7'Arnt. 

34. What IS the interest of 79 dollars &t 15 months, at 7 
percent? ^ ,^ Ans. $6,91et8.^ai| 

35. What is the amount of fifty-fimr dollars for 9 months, 
at 7 per cent? Ans. $56,B3c(^. 9ttL 

36. What is the interest of 360 dollars for 27 days, at 7 
percent? Anf $l,89cts. 

$360 9 Dim.— l!he interest ibr one 

^7... |iK>nth, is obtlfaed the same as 



.^^ in thefieeedinif examples ; we 

12)26,20 .^ then divide the interest of one 

4,IU £1 kanm one day is considered to 

« A 49' 1|p |he one thirtieth, pan of a 

1^ inofith; we then multiplj 7 

^^ tents, one dajr's interest, by S7t 

wncl 



Ans. $1,09 in. for 27 days. the number of dap, wliich 
\^ \ gres ns ^ interest for 37 days, 

oecanse the iiiterest for 27 days must be 97 times more than the interest 
for one da]r. Or, which wonid eome nearer the true intfnrest, we might 
divide the interest of a year by 365, the rntmber of days*in a Jrear, and 
the quotient would be the interest for one d^, and thsit nmltipyed bjT 
S7, would give tiie. interest for Sif days. 

; Note.— In obtaining the interest for one Ifey by dividing by itand 
Dy 30, we go on the si;lpposition,.that 12 and 30, the divisor^, form the 
component parts of a year i|i days, which is not strictly true ; they 
«nly form the eom|k>n9ent part^of SNSO, whiclv^ 5 days less than^ayear j 
(consequently our dirisots being too small^ it follow^ that the qaotieni 
must be too great, because our quotient is one three Itandred andsixn 
iethpart of a year's interest, which 1$ a little too much, and the in« 
oKestrpf 37 dats thus obtained, mast.ipons^quentlylit^ too ]aqca;'alT 
(aafh it is yiimci^iihtly accurate for cooGpoaois Msii^< 



lis felMPLC iVtBRXiT. 

37. What is the inters of 150 dollars for 19 days, it 7 
per cent 7 Ans. $0,55cts. 4k&. 

38. What is this amount of 200 dollars fot 20 days, at t 
. pfstx cent 1 Ans. ,$20(),77cts. 7m. 

39. What is the amount of 96 dollars for 21 days, at 7 per 
cent ? Ans. t96,39cts. 2i](i. 

t' 

Whea there are certain parts of a year in the time, as quarters, 
months, or days,, the interest may be ootajned by taking the aliquot 
parts of the inter^t of a year, for the moiitHs, and tlie aliquot parts ot 
a month, for the days, and add the several quotients tog[ether, and the 
sum will be the interest fbr the whole tiitfe. 

NoT^.^By taking aliquot parts, is perhaps the better way of casting 
interest ; the whole work is taen iogethfSr,' and by a fittle practice the 

amer will find no difficulty in taking parts. The teacher should 
frequently exercise his students in taking parts fifom 1 month up to 13 
months; and froica 1 day to 30 da3r^. 

40. What is the interest of $372 for 1 year, 10 months, and 
15 d^ys, at 7 per oent* Ans. $48,82cts. 5m. 

$372 NofE.— Where it is 

7 more convenient, thUft 

6 ftio. =4)26^04 one year's inU ^^deni can take parts 

3 - -: :b2^) 13,02 int. for 6 ma of parts, as in this ex- 

1 . -. =i) 6;fil. int. for 3 mo. ample ; and in- taking 

1 5ds.i) 2,17 int. for 1 mo. parts for days, he s^iould 

. 10m. lods. 1,08,5 UA. for 15d. '"^^^"^ *>« month thirty 

> — ^. - days, it only 

Ans. $48,82,5 m. for lyr. 10m. 15(t wants a litde 

exercise of the 
mind to determine that one month is -iV of a year; 2 months 
the i of a year ; three months the i ^f a Y^X/s 4 months thp 
i of a year ; 6 months the i and the niV oi d year ; 6 months 
the f of a year ; 7 months the i and tV of a year j 8 months 
the i and the i of a year ; 9 months the -J- and thU i ot sl 
year; 10 months the ^ and the i of a year; U months the 
^, the i arid the iV of a year. And so of days, take the 
parts of 30 days or one raoBlthV thus, 1 day is ^ of a inooth ; 
two days i^; 3 days -jV; 5 days i; 6 days -J- ; 10 days i; 
15 days ii &c. ; otit where it is more convenitot, take jnrts 
of parts. 

4h What is the interest of 960 doHars for 7 months and 
12 days, at 7 per cent 7 Ans. $41,43ct8. dm. 



$960 Dbh.-— It is plain 

7 that the interest for 6 

pm. . • J.V ^mf^O, m<»Ui8 is i the inter 

t - ivon g/v -^ » i* fi^ ' w«t for 1 yealr^ and 1 

lOas. =i) 5,60 int for Ima \ .;«.-,«/'*k.5„.«™rffi»» 

:2ds. =ji 1.86.6 mt for 1(W^ f^^t'SlSS 

Tbqu I2d5. 37,3 i nt for2«b. tereat lb* 10 days is 

Ans. $41,43,9 int for 7m. I2I i of the interest for 

on0 n^nth, or 30 
da^ and % day's interest is i palt lof the ii(ktere8t<|br 10 days ; 
it IS then evvient, when these sums are added, dbe total sum 
must be the interest fpr the whole time. 

42. What is the intei^^ of $^21,75 fientp for 3 years, 7 
months, and p days, at 7 pier c^t? Ads. $55,88cts. 

$221,75 ' Nqiw.— The shortr 

J est loethod of cast- 

* . , . . '^iji ing itiLt^rest for days, 

6mo. ^« =:}) 15,52^ at 7 per cent, is to 

^•^•^ multiply the princi- 

/: p$l by the aujnber 

. . _ 4o,5676 mt for 3 yeti?i» ot days and divide. 

J ..-'--i=s=i) 7.7612 int for 6mo, the product by 69^ 

6ds. =i) 1,2935 int for Imo. ^ ^«^^i«J ^^-"> 

ocoir • * r cj the mtere^ of the 

,2587 int for 6ds. ^^ joaaba o( 

Ans. #55,88,09 in. for 3y. 7ra. 6d; days. 

43. What is the amount of 950 dollars^ al 7 per cent, ior 3 
jeani and 6 n^ths t Ans. $ 1 1 82,75ct^. 

44. What is the anumnt of 950 dollars, at 6 per cent, for 3 
years a^d 6 months ? , ^ Ans. $ll49,5(kte. 

45. Whtft is the amoant «^ $350,50 cents for 2 years ana fo' 
months, at 7 |^r cent f Ans. $420,Ct4ct. 5m. 

46. What is the amount of $35^12 <^s for 4 years, 1 1 
months, and 10 dayf, at 7 per cent 9 AnI. $47,27cts. 5m. 

47. What is the amount of $1000 for 8 years, lOi^ months, 
tt 7 per cent 1 Ans. $1271,25cts. 

When tHrt U a frwciim^ oi^ i, i, ft 4*^* *^ *^ "^^^ V^ 

cent: . . , 

RULE.— Mtdtiply the principal by the rate per cent, then to the 
product add \, |, or | of the principal, and divide thc/suto by 100, as 
an the preceding examples, and the quotient yriH be the interest for one 

x2 



tSt SIMPLE XIPTERSST. 

I 

48. What is the amoant of $250 dollars, ft 5i per cent, for 
e&#jear? Ans. $263 75cIb^ 

2)250 dollars. ^ 
5i 

12,50 interesC fof one year at jf per 6itet,. 
1,25 iMerest for one year at i per ceni; 

1 3,75" iDtefies^for one year at 5i per cjent 
2gt) 

Ans. $263;7'5 cents. 

49. What is the amount «f 1000 dollars tbi two yesEors, at 
6i per cent ? Ans. $1 125; 

50. What is the amount o^ 500 dollars ioT &u^ years, at 
&i per cept^ Ana. $615. 

51. Wjiat is t&e amount of 750 dollars for 5 years, at 6^- per 
^ent? Anil. $^3,75ct8. 

• • * 

To eahulate viieresi on noieSt honds^ 4*^. on which partial 
payments havt been made. 

The pilowing Rule is established fir the ffoctiee of the 
Courts in the State of New- York : 

RULE L--" The Bute for castiikg Interest, yrhen partial pirfrments 
tare been made, is to apply the payment, in t^;^ first place, to th6 di9-' 
eharge of the interest then due. If the pa^rment ezceedfs the interest, 
the sarplas goes towards dischargin"? thi principal, and the subsequent 
interest is to be. computed on tl^e balanee of principal remaining due. 
If the payment be less than the interest, the surplus of interest matt 
not be taken to augmeat the pf ineiped, bat interest oiAitinnes en tbt 
former principal until the period when the pajrments, taken together^ 
exceed t]ie interest due,.and the^ the surplnsis to be a|^ed towards' 
dischargine the principal; and interest is to be computed on the ba- 
lance of pmcipal as aforesaid." 

(JohnsoU^s Chtneeiy RefkiRs, Vol. L page 17.) 
nislhlku founded an the foU<ninngpfWClfUs: 

' Isr; Th&t interest is due nl^KeAl^r a payment is made, if the pay- 
ment is equal to the interest to^lliat time. If the payment is not tqvMf. 
to the interest, the pajrment is to be added to the loUbwing payment 
or pavments, imtil their' sum equals or exceeds the interest acerwed, 
and then the balance forms a new principilk - , 

' 2d. Interest is not, allowed on endorsements, beciause payments' first 
go to the discharge* of the interest due, and the surplus tipvards the 
extinction of the debt. 

dd. Inter^.canpot be taken on interest, nor go to augment the 
pmcipal, because .the interest is dae when the pa3rment or payments 
ai^mkdt'f and our courts will not sustain an action ibr the p^yxneiit 
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of mt«j[»t j9rom year^to j«ar, nsless tHe express condition is comained 
m th^ obli^tion, ^fij&,t)^ interest shall be^t4 a9»muitfy. 

EXAMPLES. 

1. Stqipose yoa kfvea bond against B for 1000 dollars, 
dated JV&y ISth, 1821, up^n which ysbu £nd the following en- 
dorsements, viz. : 

1. September 20th; 1829. RecM f 150»6Cfct& 

S; October 25th, 1 82(1 . . . !: ^ 200,90 

% July 11th. 1826. ...-; 75,20 

(i: September 20th,. f827. ^.^V- 112,11 

5. December 2^h, 1828. ..... 105,00 

What Amained due upon the bond May 20th, 1829 ? In- 
Ct^est Xo be cast ;Btt 7 per cent Ans. $869, 19cts. 9m. 

The p^bds of time fPoxn one date together may be found by sab- 
tracting the date of the bond or note from the time tirhen the first pay- 
Inent was made, and so im, subtracting the time of <me payment from 
the next, till the time of siettlement ul setting down the date to ob^ 
tain the time, first set down the year, then the months that hare fullV 
passed in.that^ear, and then the days that hare pM^ in the month 
named; then m the operation reckon 30 days ip ue month, and 12 
months to the year; thus, * 

y. mo. d, f, mo. dL 

f822 8 20 time of first payntent 1827 8 20 

1821 4 15 date of bond. 1826 6 11 

r*4 3 di|>e t^ to thS fi^rst «Jf t , ^ 12 9 

f: M. £ y. mo, d, 

Mi 9 25' :* '^"^-^ . 1828 11 25 
lg22 8 20 1827 8 20 

' ■r i ^ m * ■ » I « ■■ ■■■■■ ■■■■' ■ ' ■ ! 

2 1.5 n 5 

y! mo. dL "- f, mo, d. 

1826 6 11 1829 4 20 

4824 9 25 * 1828 11 25 
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$1000 PrincipftL , f. m. 4 

94,30«5 I«L to the first endorsement, Seing 1. 4 ^ 

1093*30,5 Am't. Aie« at the time the Ut pay^t was made. 
150,60 1st papient deducted. 

943,70,5 Princi{«I remaining due, SQ»t 30, 1822. 
138,54,1 Interest to Oct. 25, 1824. 



1082,24,6 Am*t. at the time of the 2d paymoit 
200,90 2d payment, Oct. 95, 1824. 

881,34,6 Principal remam^ng due, Oct 25, 1824. 

( $105,56,5 Int eiceedt A^'pay't. July 11, 



! $105,56,5 Int eiceedt A^ pay't. July 11, 1826u 
73,51,8 Int to Sept 2(l^ 1827, upon the same 
179.08,3 sum of the Inf s. IprincipaL 



1060,42,9 Ameunt 



7A20 

H^^^ [Sept. 20, 1827. 

187,31 Sum ef the third and fimrt)^ fnytoexit^ deduct^ 



873,11,9 Principal remaining due, Gkpt 20, 1827. 
77,24,6 Interest to Dec 25th, 1828. 



950«36,5 Amount to Dec. 25tb,,)82a 
105, 5th payment deducted. 



845,36,5 Principal remaitiing due, Dob. 25. 1828. 
23,83,4 Interest to May 20, 1829. 



$869,19,9 Balance due, May 20, 18291 

« ■ ■ 

2l a note was giyeo, April 20tbf,- 1825, of $800,50et8. ; 
May 25th, 1826, $250 were endorsed;, and Dec. 20th, 1^8, 
$300 were endorsed : what was due on tli^e note, June 5^6th, 
1829 ; interest at 7 pet cent? Ans. $436,82cts. 4m. 

3. A note was given April 15th, 1824, of $1200, upon 
which the following payments were made, viz. : April 15thb 
1826, Rec'd. $400; Sept 20th, 1827, Rec'd. $350,20cts. 
What amount remained due on the note. Sept 20, 1828 ; in^ 
terest 7 per cent ) Ans. $764,76cts. 4nk 

4. Suppose a bond or note dated July 10, 1825, was gives 
ibr $450, interest at 7 per cent, on which was the following 
endorsement: Nov. 20th, 1827, Rec'd. $200; what remained 
due Sept. 10t|i, 1829 % Ans. $365,S7cta 2m. 
/ 5. A dote w»i given for $600, dated Jan. 15, 1826^ anl 
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there %ere payments endorsed upon it as follows, riz. : April 
20th« 1827, Rec'd. 300. dollars; May 15th, 1828, Received 
200 dollars; what remained due May lOtb 1B29 ; interest at 
7 per cent? Ans. flQljOOcts. 

The fottomTig Rule wa^ isiiSUshed by ike Superiour Ccuri 
of Cah7ueiicut\ in 1784« 

RULE IL— "Compute the intereit to the time of the fim paymeat. 
If that be one jrear or more from the time tfi^ interest' commencecL add 
it to the principal, an({ deduct t^e payment, from the sum total. If 
there l)(|.aftex payments made, compute the mU^Tfsst on the balance due 
to the next payment, Wid then deduct the parent as above; and in 
like manner irom on^ payment to another, pll aU the payments are 
absorbed ; jprovUedii the time between one payment and another be 
one year or more. But if any payment be made before one year's in- 
terest hath accrued, then compute ihe interest oa the principal sum 
due on the obligation for one year, add it to the principal ; and eom- 
pute the interest on the sum pai^ from the time it was paid, up to the 
end of the year ; add it to the sum paid, and deduct that^um uom the 
principal and interest add^ as .above. If any pi^yment be made of a 
less sum than the interest arisen at ^s time o| such payment, no inte-i 
rest ^ to be compmlted, bat only f^n the principal sum, for any period.^' 

'^&vrby*sR^port$^pnge49. . 

I 

This HvU is founM ^ t$e foUhoing principles : 

1. That, when obligations hare ran on interest for 1 or more jemts, 
interest is not due at intervals of time less than one year* 

2. If aafndorsement be made aAer one year's interest has accruedi 
but which is less than the interest at the time cf such endorsement, . 
Ihen the endorsement shall not bear interest like endorsements made 
before a year's interest has become due. 

3. " Interest is lillbwed on all endorsements from the time of their 
payment. unt|l the year ha^ .elsps^i or i^itil an endorsement is made 
beyond the year, which with the prfH^diag endorsement or endorse* 
tnents, and its or their interest, equals or exceeds the interest due at 
the time of such endorsement'* 

Nora.^LegaI interest in the New Englaad states is 6 per cent 

1. Suppose a note was- given on demand fi>r 1000 dollars* 
dttted February Ist, 1825 ; on whicli were the following en 
doraements : 

I. April 1,1626, Received, .«::.««...«..«« $80. 

?.. August 1, 1826, ...,; ••,.. Sa 

9. OctoW 1, 1527; >,:.-,.^^;^^ 10, 
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4. Eiecembet 1, 1827, • ^^.-.— . 600S. 

5. May 1,1828. ^ ^ 200, 

What was the balance 4ue on the note, October 1, 1828^ at 
6 per cent ? Ans. |^63,93Gttt 

$1000 Priidcipal. 

70 Int. to the 1st encTt* being 1 yt9(r and 2 mttUha, 

1070 Amount 
80 Ist Endorsement * 

990 .Principal remainm^ due April 1, 18m 
99 Int to the 4th end't; being 1 jear and 8 monthi 

1089 Amount to ^4th ei^orsemeiit 

30 2d Endorseineii^ , 

2,40 Interest to the^ 4{ik endorsement 

32,40 , 

10, 3d Endorsement, which does not bear interest,, bef' 
cause 1 year's int has accrued on ^ew jprincip^ 
1 600, . 4th Endorsement • 

1 642,40 Deduct from 1Q89 dollars, 

446,60 Principal Remaining due, l)ee. 1, 1827* 
22,33 Int to Oct 1, 1828, being 10 monJba 

468,93 Amount to October 1, 1828. 

200, 5th Endorsemem. . ,, 
5, Interest to Oct 1, IftSSB, beira^ ^ motttlflT 

205, Amount — deduct from $468,93 cents. 

$263,93 cents. Balanee due October 1, 1828. 

2. Suppose a bond ot note, dated May 10, 1824, wtui pf^ 
for 2000 dollars, interest at 6 per cent, upon which were the 
following endorsements, viz. : 

1. March 10, 1825, Received, ^, ,.•—,..•"— $800, 

2. May 10. 1826, J.^- •..— . 40(i 

3. September 10, 1827, ..,.; \^. — •,— 300. 

What remained due January (9, 1829 T 
1 jIm i821,7S «ento 7 xoillfc' 
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Thefillomng Rule was established bp ihi SufiriawP Ccuri 
^fthe staU of M^issack^etts in 1821. 

' Rtr|a£ III. — " Compote the interest eft the principal sum, from the 
time when the interest commenced, to the first time when a payment 
was made, which exceeds, either alone or in conjunction with the^re- 
ceding payments, if any. the interest at that time due : add that mte- 
rest to tne prindpid, ana from the sum subtract the payment made at 
that time, together with the preceding pjayments, if any; and the re- 
mainder forms a new principal, on which compute interest, as upon 
the first principali and irom the amount subtract the payment; and 
proceed m this manner, to the time of the judgment or settlement." — 
Mass, R^ofU^ VcL 17, im^ 4I& 

T%u Hide iwifftiies the stm€ frimei^^ 
tk€pracUceofthit€o^intheSt(U^7i/Newy^^^ 

1. Thitt interest is itt at any ^&me when a payment is made ; and 
that the payinent first goes to discteu^ tiie interest and then to re- 
duce the prtnctpttl'; but interest is i^erer allowed to lorm a part of the 
princ^ah so as to carry interest | fpr the effect in such case would be 
io give Compound Interest, whieh^the law does not allow. 
' £ Where the intierest exceeds ^e fftlyment; interest is continlied 
qn. the same principal, till the ^imoant^pf the f>ajrments exeeed the 
teterest. >' 

EXAMPLES. 

1. Suppose a note was rit^ on defenand lor moOO, dkted 
Feb. i, 1825, on which «re^e Mowing ^ndorsem^ts. 

i. AprU 1, 1826, Reteflfed ^ *;— •8(fc 

2. August 1, 1826, ';. i'. ;.. 30, 

a October J, 1127, ...i-: 10. ^ 

4L December J, 1827, ,i»...^;.- ...* 600. 

5. May 1, 1828, ..-.«!& i .;....... 200. 

Whfut raoaained due m the nMe^ October 1, 1828, at 6 per 
^^entl *' Abs. $265,87ct8. 2m. 

'#1000 PriHcigtl. 

70^ Interemfjto the Ist endH., being I year 2meL 

1070 Amount to the first esuloisisement. 
89 ^«t Endorsement ' * 

996 Principal remaining due, April Iv 1826.' 
10,80 Int. to the 2d endorsetaient, bein^^ ^o. 

1009,86 Amount to 2d eadorMvent 
30, 2dPaiTnent . 

9?980 Principal remaining 4a& Aiagust 1, 1826. 
Carried wsr, . ' • 
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Mhwight over, 
979,80 Principal reoMuningf due August 1, 1826. 
68,58,6 Interest to tlM 3d endorsement 
9,79,8 Int. to the 4th endorsement on the same pri^ei- 
■ pal ; the interest exceeding the payment 

1058,18,4 Amount to the 4th endornfement 

10 3d Endorsemenl. 

600 4th Endorsement 

610 Sum of the 3d and 4£k ead^% dedu<;^ 

448,18,4 Principal remaining due Dec. 1, 1827^ 
.11,20,4 Merest td the 5th payment. ^ 



459,38,8 Aznount ^o the 5th payment 
200, 6th Endorsement 

259,38,8 Principal remaining due MaV 1, .1828. 
6,48,4 Intere^to.Ocioher 1, 028. ' 

1(265,67,2 Balance due on note, October 1, 1828. 
263,93 BalaAeb due according to Rdle IL 

1,94,1^ Difference in the two methods of work. 

2; Supposie a boi^cl or i|ote was given for 1200 dolljEirs, at 6 
per cent interest defied October 15U^ i^26, on which were thf 
following payments, viz. : Oct 15thi 1827, Received $1000; 
Ap?il 15^1828, Rjpc'd $20^ '' What temajned due October 
15th, iS0^ * • 'Ans. f 82.56cts. 4nL 

Some of the States hecire adopted the following ^ule: 1st F^d 
the amount of the principal and interest fo^ the whole time; then find 
the amottiit Of each endorsement, tro^BL the time it was*miide to the 
time of settletiiient; then from the first amount deduct t^e.sum (^ the 
amounts "of thj^ ^Several mdorsements, and the remainder will be thf 
balance due. 

T%is jRtde is founded on the following prmcipU : 

That intei^t^ not due until the obligation is paid, a^d consequent- 
ly interest must be allowed cm endorsements from the time they were 
acTeraJly made, unta this time of settlement *^'* ^*''^' '^ 

" As this RiUe involves an absurdity, we therdSbre dp ndl 
cessary to adven to it filtther thoti to show its -fadftcyr 
ikan gives his note on demand for $ 100, and it rims for 1. 
i& the end of each year, paying 7 dollars, which is the lai 
imputed at 7 per cent, iand justly due to the lender a| ^^^ 
each year for the use of his money, brings the lendet in his d 
<lollars and nineteen cents, without pajring him one cent of the 

ril ; becaose lOO dollai^, in 22 years, amounts to 254 dollars ; .i^ 
dollars endorsed at tHe end of the first yea^ running o^ intei^ac- 
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Wording to ih& irule, 21 years amoimts to 17 dollars and 99 caitB; mnd 
the endqrsement, 7 dollars, made at the e&d of the .second year, 
amoimts to 16 dollar^ and BGf cents, and' so on, easting the interest 
on the $7 paid at the end of each y^«r to thetiibo.of settleiD|nt, or 
to the twenty-second year .from ^hj^^date of the note, and adding the 
ser^ral amounts, we find the tot^l ajqiount tQ be ^ dollars 19 q^nts, 
-\iHiich is $6,19 pents more,ihan this ctniotlnt ot the note, so that ft is 
eTident, according to this method of computing interest^ th|t the bor- 
rower wbuld get the lender in debt in 33 years, 1^ barely paying him, 
ft the endpf each |rear, the interest justly due on the note ; the ruli^ 

IS therefore absurd: 

• . _ » • 

, Note.— The di0erence of , opinion relative to the computation of 
lawful interest, arises frpm the principle assumed in respect to t)k6 
iHme when interest becomes due. 

There is another meihod^jf casting interest, which fre* 
'gently shortem the work, Especially ^ where the rate ii ^ 
per ee^t 

. RULE.— Take half th§ greatest even number of months ftir a riiiil-. 
tijplier; and if there be an odd month, recJBon it 30 days, and^ to the 
00 add the given day|, if any ; then divide the dajrs by 6, placing the 
quotient at the right of half the greatest even number of months, for a 
decimal, and take the whole for a multiplier, by which i^iultiply th^ 
principal ; ^winting off from tbie produqt two figures further to the left 
Band than ih^ usual place for decimals, and the product will be the 
mterest, for th6 given time, at fr per cent. 

Should there be a irWiSaindcr after taking waeMth of the dajn?, in- 
duce it to a vnlgdr fraction, that is, to its ip^opel part or parts of 6 
'<days„ for wh^ch take aliquot parts of the muAipticand, thus : 

If the Teniainder be 1=^^-^ divide the multiplicand by 6 

U ^=i -— 3 

If .. 3=*, ;v.,.^ :— 2 ^ 

If :l, .-4=f. ™..i .-_ by3twice. 

If .1.., 5=rJ,andi, .-. by 2 and 3.' 

The qhotients arising mpst be added tolbhe prodi:^ of the principal^ 
innltiphed by half the m miths, dee. Tlie ipr oduct ^ tiien be the in- 
terest Tequ&ed. ■ 

Or, instead of taking aliquot parts of the principal, for tlie remain- 
ing days, ^on may continue the division When divxling theii&ys by 6, 
to two decimal places, which will give you a multiplrter sufficiently ac- 
curate in business. 

Should the rate be any other than ^ per cent, ^rst find the intiTrest 
at 6 per cent, ^en divide the interest, abready fonnd, by such parts as 
the interest at the rate required, e^^oe^ds ox falls short of the interest at 
6 per cent, and the quotient added, or subtracted from the interest at 6 
ier cfint) as the case may require, ^Ul gbre tibe interest. 
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EXAMPLES. 



1. What is the. interesl of 500 dollairs for I year SUo. aod 
16 days, at 6 and f per eenl? 

* J $38,75 eta. Om, interest at 6 per f * 
^^^ \ f 45,2p ^ Snou ioterest at 7 per < 




3d8.=i)$500 
• 7,7 



3509 orth^ 
3500 
250 



6)38,75,0- .interest ^ 
6, 46,8 -.6 per cent 

Ans. $45,20,8. .io't at 7 

per cent 



Oft Ji &3t% 4ecima 
$50Q 

2500 
3500 
3500 

6)38,75,00 interest at 
6,45,08 6 per cent^ 

Ans. $45,20.08 interest at 7 per 

cent. 



Dm. — It is plain, when we mnltiply bj h^f the even, number of 
months, we do the s^qie «9 moJI^^yiDg by thfi per cent, that is, 6 pftf 
cent; for suppose the number of months were 13, then half the aun^ 
ber would b^ six, the same a.s the per cc^t, that is, ^ per cent, and 
suppose 'w^e call the odd month 80 days, and divide by 4, the qaotient 
would stand as 5 tenths of two numth^ ; hence t^e reason ot the rme 
ismsnUest.. 

NoT^ I.T^If the interest o£ $0Q doUais,m the preceding example, 
hiid beeu required at 5 per cent, then the lK45cts. and 8 nuJUs, should 
bave been deducted from $38]75 cents; the remainder would have 
been the interest at 5 per cent. 

Note 5.— Where there are days, of a number less than 6, so thai 
B cannot be contained in them, put a cipher in the place of die deci* 
mal, at the right hand of the months in the multiplier, so that the quo- 
tients, whda the multinlieand is divided for the days, may stand in 
their proper place. . 

2. What is the interest pf $300,50 cejits for 9 years, 5 
months, and 9 days, at 7 per cent? Aas. $51,36cts 
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COMMlSSIONr OR FACTORAGE, 

Is an allowance of a certaih per cent, to a Fattor or Person enga- 
ged in bajing and s^Uingr eoods for Ids tmploytr. A PeuAor is an 
ag^Dt embayed to tnmsact busmen for aaother. 

The work is precisely the saiije as casting the interest on the same 
sum for one year ; but the Factor can only receive fot kia services 
from his employer, the per cent on the sales or purchases- which he 
has made ; thus, if the Factor buys or sells goods to the amount of 
one hflodted doUan^ at three per cent, iid reeeii^s only ikrene dottars 
for his^eryic^S) aad tiie reiilai]ung|f|ri of the faioi if anyi goes to his 
employjer. . ^ 

£XAMPL£a 

U Vfhdk v^y a factor demand from his employer, when 
he sells goodie to the amount of $1000, and is allowed Zf per 
cent for his services ? . . ^|^g ^35 

$1000 ' 'The learner wiH pereem^ that the opefatioB* of 

31. the work here, is exactly ibkt same as compu^g i^ 

^, — 1 Urett otx c^e thousand aolkrs for one year, at 3| per 

3000 cent, alid 35 doUars is what the factor receives for 

goo his sei^tcea for selling the goods for the beaefit of his 

employer; 
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2. What will the commisaicMi of 500 dollars come to at 5|> 
^?er cent? > - >' >■ - f • ^. pUJA^t^, 

Jfort,'-Cofmissi4tn hete Whts ttke pf einldin arising ftom t)i^ )^ 
cetkt on the given sam> ^bich ia^ the reward for the agent*^ services, t 

3. Requiied the commlMion of fifteen hundred doUars» at 
3 per cent. Ans. $45. 

4. Wiiat may a &ctot demaptd lor laying out $1200, com- 
mi^on at 2i j^ cent ? '*-'' ^ - - An». $30^ 

BROKERAGfi. 

Is an ailowa^ce of a ftchrtaiii per cent,: to pecMns assisting merchants 
Ijr factors^ in their purchases .and sales; 

The work is ijeriormed the same as in Simple Interest, where Inte- 
rest is to be computed for one year ; and the Broker receives^ his per 
ceat for his servii^ stilus, if he assi^ jiis eiaplofnt in buying or selI-> . 
ing goods to the kinoud^t of oae hundred dollars at 3^ per cent, he i^^i 
ceives three dollars anii fifty cents fpr his'%eryices» ^ 

EXAMPLES. 

h What i»> the ^toketagp tipon 15Q0 dollars, at U "pet 
^ent i Ans. $2250ct& 
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^)1500 NotB.-^A Broker is one that as- 

ii sists another in .buying or selling 

1 500 goods. Brokerage is the allowance 

75Q ^^ premijun given to the broker for his 

% A broker sold goods to the Amount of $6000, at 1 per 
cent; what was his deni^na again^ his employer? Ans. $60. 

3. A broker made sale of goods to th<$ amount of $9000, 
at -k per cent, what was his demand? . Ans. $131 

4. A broker bought ffoods to the amount of $1000, at If^ 
per cent ; what must he receive fer his services ? 

^n^ $17,50 copts. 

feNSURANCfi. 

b apremiam, at a certain per cent, allowed to persons and offices^ 
for inaemnifying against loss of property of any description, suca 
as bouses, ships, merchandise, Ams. which maj happen fr^m fire, 
storms, &c. ' '- 

Ji^ic^is thi^.naae giwa to a writing by irhich the conolLct of in<^ 
jeL^nliQltf is lading npoa the parties. 

' IitLe person li^Ting his property ensured sufif^r dama^ or loss lipt 
exc^ding 5 per c«nt, he must bear it himself, and cannot call on the 
enauatrs, the average loss being 5 per cent. 

The premium is paid to the insurers, by the ensured, who receives 
the amount of his ensiirance in ca^ of loss from fire, from storms, ^. 
unless he has broken: his policy or indemnity, by his own wroas. ' 
' The BQ^thod of operation is the same as m Siaiple Interest for (»m 



BXAMPL£& 

1. What is ihp procniam on 1500 dollars, at B per eiudtt 

Ans. $l:20ii 

$1500 The leather wiU understand, i^at if the en- 

8 surers indemnify against loss to the amouht^'of 

$120,00 ^^^^ dollars, )fa case of loss they jnciust pay ,th6 

^ * person having bis property ensured,' the ) 500 

doUaj^ and the ensurers receive 120 dollars, whether tiiere 

be loss or not 

2. A man's hou^, valued at 4000 dollantr, was ensured 
against fire for li per. cent a year; i^jhat ensurance did h* 
pay annually ? ' Ans. $60. 
, 6. Wh^^t'is this ensurance of a vessel hnd citrgd^ valu<^ at 
$90i46,46cts: at 8i per cent ? Aj^, $7662,44ct8. 9M. 
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^ock is the name of tbe capital of tradis^ companies, or of a fiad 
cstaMished by government ; tne raloe of which freauently varies. ■ 
*' Tht operation of the wont fs Ihe^uno ^ in Simple Interest ;.thas, if 
bank or other stock be wortlih^ per cent, 100 dollars stock would be 
.^OFtk 7&dollai9;.ipaid lOOHtlhllani stobk woal^ lie worth 750> dollpirs, 
Vhkh ii^ obtained by mDltlpg^g the stock by the per cent i the ni^ 
'dact is the worth of th« stock. ' ^ 

' ^ EXAMPLES. 

1. Required the mine of 1560 d^ait of bink stock, worth 
7^per ceiit;t Ans. $1125. 

; ' 9 ' 1500 Note.— *In the last ope- 

503J')150(?dM1afB. ,75 nlwn,, we multiply by 

'^=rJ)T5$'^ or Ous, 7500 ^75 cents because $1 is 

^ 37^ • 10500' worth only ,75 cents, and 

^TTTTt M nognrt ^^ ^® ^"* operation we 

•1125 •1125,00 ^^i^p^rts. ^^^ 

2. What is ih^ ir^lue of 500 dollar of stock, at 95 per 
cent? '''^' - Ans. $475. 

'■ tJ What is ihe Talue of $200 dollars of stock, at 107 per 

etxk^ ' ^'' Ans. $214. 

4. What is the value of 1500 dollars of hank stock, at 60 

per cent? '"^ Ads. $^. 

CJOBBPOUND INTEREST, 

Is that which arises ttoA the MMMand 'inf«r«il aided together, 
as the interest becolnes due; aod for this reason it is called Gon^imd 
interesc. 

RITLE.-^)^ind the amount ist the ^tea suia for the first year the 
same as ia Bimpk JhUered, which will be the principal for the secohl 
''^ear; then find the amount of that principal for the second year, and 
''that will be theprincutsi Ibr'tle thifd year ;. and. so oa for any num- 
ber of years. From tne last amdtmt yvbtract the givea principal, the 
l^mi^deir wfil be the componnd intete^ 

^ l%u rmleufimtdid 9m UefoUmnng principle: 

That interest becomes doe at the end of each year, at whkh time it 

bccdlhes a part of tht priactpal, if jt remains in the hands of the bor* 

^ rowisr ; 4his is Jlot, howerer, allowed by law ; yet in purchasing annth 

^itiks, peiisions^or leases in reversion, it is asnal to allow Componnd 

Interest to the pofchaser for his ready money. 

Note. — Ih oiri*^ rule we hare considered the interest to be due an- 
nually, and then becoming a partof the principal ; but other periods of 
r time are tt)metinws reckoned, us < half-yearly, quarterly, dtc. and then 
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the inlerest is oompated ibr evciy sue months, ac for e?^«rT qomf^ttsii: 
a yetr,' and at the end of each period becomes a part of die principu^ 
cMT^liig interest for Che next period. , ^ . 

1. Wfaatisthea)mpotiadint«Mtof 9l000,y^^ yean, at 

7'pejrcent? ' *^' Ans. ♦2'25,04cts. 3m. 

$ 1 Principal NoTj&.^Tlie leanj- 

7 Percent !»* will' neiccive, thi^ 

7 0^00 Infe for 1 yev. '' .compound ' mtemt is 

10 casting interest, at th$ 

iTTo.-^'t.ttheena.f S^^-'' ^^' «>? 

7 [tjbe 1st year. ^^^ 

7i;9^ 
1070 

1 1 4 4,9 AsBPOQt ^ the end of 't]^e 2d year. 

8ar4.3p 

11 44,90 ' 

X ^ 5 4,3 Amount j^t .the end .rf the 3d j^. 
1 Op Principal deducted. 

(^5,0 4,3 Compound Interest of $1000 for 3 yeaijb 

2. What is the qpA^i^n^ ii|terest of $750 for 4 years^ a^ 

.6 pfr cent 1 Ans. $196,85cts. 7m. 

'3. What will $250 amount to In 8 years, at 7 per cent, com- 

^ pound interest? Afis. $306,26cts.' 

4. What will £50 amount ^o in 5 yeats^ait 5.per cent p^ 
. anniua, compound interest 1 Ai^s. £63 16s. 3^4- 

QUESTIONS ON INTEREST. 

k 
\Whlit is interest 1 A An allowance or prexp^mn. pf a.. certain p;^ 

cent for the jse of money. What is the principal '1 A. The money 

Uent. WWih fhie'amoiuti A. The principal and interest added to- 

' f ethef. What ls/th^^\a) A- The per oedt paid by tiie borrower 'to 

the lender for the use mif^pgr. What is meant hyper cent ? A. k 

means a certain numbcir oi^^p^.for thejo^e of a hundred dolhirs,or 

, a certain number of cents. for1i^te:ilse.of one dollar, or one hmidTed 

'ceitvs. What is the per cent in thse Jj;te3r:E;ngland States 1 A. Six. 

What is the per centallowed by law in New York 1 A. SCTcn. How 

many kinds of interest are there') A. Two^ Simple and Compound. 

Whiit is Simple Interest 1 A. That which arises fron^the prmcipgi 



'<lllSE8.TapNS, A|X 16S 

cteSy^l : Hdrw do jron Vsf^t the interest on any aom fq9: oneyear 1 A. 
'MuUlptf the interest for one dollar by the number of dollars, and the 
t>rodact will be the interest for one jrear; or, multiply the jj^iven sum 
by^the interest of one dollar, and the product will be the interest for 
one year. Why should that give the interest for one year t A. Be-» 
oiiuse it IS plain, that the interest of one dollar repeated by the number 
' of dollars) must give the interest on the whole' number of dollars. Is 
this the most donrenient Way of testing interesti A. It is not; the 
.Uesi method oflca&ting interest is^tp mul4|i^ the^v^B IMrindpal by 
the interest of qtie hundred dollars, and divide tne product by one hun-« 
dred. Why ditide the product by 1001 A. Because the product is 
'one hmkdred tiijfes too*mig^h^the mpl^lifif being tbe^nterest of> one 
hundred doUan Ihsteai oi th^ iiherest of one dollar. When you have 
o9ttimted the interest for one year, how do you compute it for a num- 
'b^,of years? A. Multiply the Hitjsrest of one year by tl^e number of 
yens, and the product will be the interest for the whq^e number of 
yMu^. ' What reneral rule may be given to cast interest on a sum for 
^a&y'nuniber of months 1 A. First mEaUiplyi>y the percent, and the 
' pro^<51^will belihe interest for one year, then divide the iiiterestof one 
yeirtvy 1% hai the quotient will be the interest for one month, and 
the interest fon'one mpnth multiplied by the number of Months, gives 
the interest for'tiie WK^ number of months; but the better way is to 
take aliquot pa||s of 'ihe interest of a year for the months. .What ge- 
neral lufe mayBe given to compute interest for any ni|pAber of days % 
^ A. Divide the* ^te^ est for one year by 13, and' the quotient will be 
the interest for one month;* then divide the interest for one month by 
30, and the quofient will be the4])terfest for one day) ai^d one diw's in* 
/terest mtdtipliec) by the number of daySy%iU give thfc interesjE.for the 
^Tvhole number of days : but the blotter way is to take aliquot i^rts of a. 
'month for the ^P^ys. How^iis the amount obtained 1 A. Byvadding 
the principal to me interest! How do you cast interest on bonds ia 
, t^e state of Newyrork;1'^ A. Compute interest to the time of the first 
payment and froin the' amount sjibtrict the payment, aild the remain- 
' der will be a newprincipal, upbn'whvch cast interest tifi the time of 
\ the next payment^ and fr<mi the amount a^ain subtract the pi^yinenty 
and sd on^ till the i^ime <^ settlement ; but if the payment be less than 
the interKt;. at thei time it is made, cast again on the same jMrincipal, 
^ awl 80 coitditame to\do, till the amount of |>ayment8 exceeds the inte- 
rest, and then subt^ct the sum of the payments from the amojont'of the 
\ note or bond at th^t! time. On iliiat pri&ciule is the computation of 
' imereat founded in Ihe state of N^w^Vork wnen partial payments are 
made 1 A. On jhel^ii^iji^ thai) interest is due wheiSiever a payment 
is inade,a]?Ld that the^^ment mug . first j;o ib ^ay the interest, and 
theqi to dischatgie the principal. ^Tl^at is Commission or Factorage 7 
A. it a^{>refl^ium or an allowance of I Certain her cent, to a factor 
en^tg^:in.%ying and selling g|oods for his employer. How is the 
work performed 1 A. The same as in Simple Interest, What is Brth- 
1cerag€ 7 A. It is a premium allowed, at a certain per cent, to per- 
sons assisting merchants or factors in sales and purchases. How is the 
work perfbmiedl A. The same as in Simple Interest. What isJS?i>- 
awra'M€7 A.^It is a .premium of a certain per cent allowed to per-^ 
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800S and oAeei Mettnityfaig^ against haxard of Ixxsm of iUltntA 
kinds. WJnU in CmHpaumd IiitereU? A. It is teckonrng^txe^ 
iqKMi imerost; ar atcenai&periodsof time, Ae interest is iaoofporated 
with th« principal, and tews interest How do jrou proceed in the 
operation of the workt A. Compnte interest on the g^ven mna, the 
same as in Simple Interest, from time to time, as the interest Iveeomes 
dtle, each time making the amount a newprinciphl for fhe nejeSl perioi 
of time. Is compound interest allowed hv la\^;i A. It ii not; jret it is 
nsoal to allow compoond interest vk pttrnnaMti|;'aiinqiti|s, pensaoafl, or 
leases in retersioiL ' r -. i « ^ ■/* 

THE SINGLE RULE OF TFTKEE. 

The Sin^ lAile of Three is properly aa npfilidUion |f BMttpUuh 
Hon and Division; for on those two rules it princlpallfCdepends. It 
is generally dirided into two parts, rit, the MtuU^Thrte JHred 
and the Bute 0/ Tkfti JfMtru or hniireU, It is somkiaes called^ 
and very properly too, the Ruk of Proportion, or tJLt OMen Rnio 
of Properttonf on aocount of its eitensire usefdlness, ^ the transac- 
tion of business, and in ine solution of almoit every msih^hatieal in* 
qoiiy. Yhe rule is founded on this obvious principle ; that thenmgni- 
tude or result of any effect, varies constantly in jproportiQii lottee ina> 
rying part of the cause ; thus the quantity of articles pvtihased^ is««& 
proportion to the money laid out; and the space gone iver ^|r a uni^ 
form motion, is in proportion to the time. 

This is the sign of proportion, : :: : whiiih is placed histween mui- 
bers thus, 4 : 8 : : 5 : 10, and read thus* as 4 is •to 8, so is 5 to 10. 

The Rule of' Three is so called, because thfee terms kx numbers, nra 
given to find a fourth, which in the Rule of Three Diirect, shall beasr 
^^ same pr<^rrion to the thirst as the second be4» ^^ ^ firsts thus, 
4 is : to 8 :: as 5 is : to 10. '' 

It is obvious that 10, the iterth term, bean th^ sam^ proponion toS, 
the third term, that 8, tfke second term, bear^ to ^, the? mst term. 

Two of the given nmnbers are <^ll«d terms of svjfonHony and tiyi 
other the term if demmut. The terms of svppoaitign soay genera% 
be known by Ming preceded, in most cases, mrwoMs like these^iT, 
suppose J 4^. The term of demaii^ is jrenerallj|r preceded Irir wqSMS 
like these, How far? What €os^7 Wkat wiUf Mm mm^f Mm 
vmch? 4»e. I r* ^ "^ 

nVtX or THREE mRECT. 

The Rule of Three Direct is far more useful in business thiui A# 
Rule of Three Inverse, and may be distinguished l)ro#it by th^ cmK 
ditions of the question. When the thifd term is gtiater than the fitstj 
and requires the fourth term, or answer, to be greater than the second, 
it belongs to the Rule of Three Direct ; or when the third term is less 
than the first, and requires the fourth term^ or answer, to be less than 
the second, it belongs to thU ruk. 

RULE FOR STATING. 
Write down for the first term, that term of supposition which is oC 
the sam^ name or kind wi^ the demanding term. Place the remain* 
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ingtem^ of snpposittERiift tli^ second i^ace/which Quist b« of the aqme 
tinjx^ or kind with the answer. TheH ^t tl^e demanding term in th» 
third place, which xanst be of the same name or quality with the first 
term. ., 

RULE FOR WORKIJ^a 

If the fiht and third terms are of di^rent denominations, reduce 
^hem to the lowest denomination mentioned in eith^. If th^ second 
term stands in di^exent denominations, reduce it to tne lowest denomi- 
nation mentioned in that term : Then mvltiply the second and third 
^erms together, and divide their prodnqt by the first term, and the 
jquotient^ill Jl^ the fourth tenil^or answer in the sdiine denomination 
of the seeqhd term, in whatljyei^ denomination it stands or has been 
reduced; th^n if me answer 'does not stand in the highest de^omina- 
iion^ it should be brought' to thi ^^hest by ^Reduction. 

NoTB l.-K-AU the following ml^ strictly belong to the Rule of Three 
Direct, riz: the OovbU RiAe of T^retf ^x^Hge, fnterest. Practice^ 
'i^ngie ^nd Dtmbli Fellowship, Voftifni Trti^ BmUr, Ij0ss and Cfain^ 
AJMgai'ion, Discovnt and Aiwiutie^, 

These Ihiies hp^e acquired different nftmes fVom the business to 
which they are ap|)Ued ; and in treating of thetn semirately, it will be' 
iPhown that they belong to this rule, ana may, like bircct Proportion, 
br the Rule of Three Direct, be reduced back to the fundamental or 
Simple Rules. 

The Doub^ Rule of Thrive, ojr ipompound If^oi ortion, will in some 
eflLses embrace both, the Rule of 'Thrdll Direct antrjinverse. 

Interest^ on account of its importance in business, and its evident 
Illation to the Simple Rules, bias been placed befonVthe Rule of Three, 

though in all eases nay be worked by the Rule of Three. , 

V ■ • 

NoTB ?.— As the chief difllcultv which learners J^Jcperience in this 

^ule, is m stating questions, teacners should ezettise their pupils in 

stating M^%A or twenty questions for a few da3fs iii succession, and 

the difficulty will then vaniih. ^her should be in the daily habit of 

demcpitrati^g to their pupils th^ rules, and eiplain^ig the principles 

upon yhicn they are fcfunded, tracing them bi^k to Ihv simple rules on 

whic^'they immediately depend- Instructors by jiursding this course, 

will present to the yotoginind thii^ important seSnee free fyom all its 

obscurity, and students will soon learn that the whole science or Arith- 

^netick, is nothing mcdre than a prober application of the fundamental 

br Simple Rules. ^^' " ^ *^ ■ * '^ 

EXAMPLES. 

1. K 2 yda of .^co co^ 4s. what \v:iil 4 cost ? Ans. 8s. 

.pds, s. yds, Dbm.— When we multiply the second 

2 r 4 . • A term by the third, we f re muitifiiying the 

* A ' price of a quantity, conseqi^ntly the pro- 

_ duct must be as many times too great as the 

2)16 ^^^ ^1^ exceeds a unit ; therefore by divi- 

1 ' 6 ' i^nr ^^^ *^^ product by the first term, the quo- 

.>.Aji& Q siullmgd; tiem must ha tjkc •aftwer, or fourth t»na 
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beeaose the sleoid term is doiMe tbe wioe 4^ k mit IC. A. Tli« 
learner will perceire, that 9, the fourta tahai'oT answer, bears tKe 
same proporuoQ to 4, die tbird torn, that 4, the second term, beam 
to 2, the mst term; because the foarth term jbs dooUe the thirid, and 
tbe second term is double tbe firsL Tbe lat ftsd 4tb terms aie called 
<aifVMes, and tbe secimd and tliird tenns^ tke vuamsf and tbe cele^ 
brated property of proportianal amnbers i?, that tie product oftktex- 
tremes, H epud U ike prgdvel of tie mfans; tbos, 2 : 4 :: 4 : 8^ then 
3x8=4X4#16. The first term of two proportional nimibers, is also 
called the abtecedent, ind the otfler, to whfcli it bears proportion, is 
called its consequent \ thus, in tbe exa/nple giren,*^ the first term, is 
the antecedent, and 4, the second* terra, the conseqaent; tMt is, two 
yards haye prodaoed tbe 4 shillings; and the third term, 4 ^mrds, is 
also the antecedent which produ(^e4^ 8 shillings its consentient. Now 
it is evident, that the first antecedenl beais the same proportion to itis 
eoaseqneat, that the aeeend aateoeAent bears to it$ caoseqiient ; that 
is, 3 yards bear the same moforMptk to the cost, 4 shilling^ that 4 
vards beat lo the cost, 8 shillmgs; because in each case, ue money 
bears the same proportion to the qaa&tity of cloth puichased. .*■ 

This rule may be jmyned by ioTertiiig the'termsof the 

qneation. Or by multiplying the meaiis, and '^ the product 

equal the product m the extremes, ihe work is nght ; thus, if 

4 yds. cost 8s. what will 2 cost? Answ 4s. 

Ayds. :9t,\\ ^ycls. This ssm serves v a proof of 

2 t the first example; here we find 

4^75* that 2 yards co8t.4& which i^eeft 

— ;j^ w^h-tkii filnt sii^positioB; ' '^ 

Jn order to if i>der this excellent rule as plain as possible \^ 
the learner, the- sam^ example is again repeated^ ^nia reduced 
back to the sin^ple roles on which it dep^ds. 

If 2 yards of calico cost 4 shillings ; what will 4 yards 

cost? * ■ ■ Ans. 8s. 

2^Jf. : As. ". Ayds. Redaeed to the ^ilpple rales by 

4 dividing. the second te^ by me 

2j^g" first, aim multiplying the quotient 

— ^ by the third term ; thiis, 

2)4s. 

I>KM.— We have Wkmed 2s. price of 1 yitrd; 

by division, that dividing the • 4 { 

price of*a quantity by the - — l- . , 

quantity gives the i«ice of a ' 8s. price of 4 yaras; 

imit or 1 ; then when we di- * . ^ 

vide 4 shillings, the price of 2 yards, by 2, the quotient, 9 shillings, tf 
the price of 1 yai-d. And we have found by multiplication, that mu.- 
tif^flDg the price of I yard, by the number of vahK gives the ^ice oi 



Ans. 8s. 
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the yh(A9 tmsLber ; tlbm irhea we rouhiply Ss., the jtric^f 1 yard, by 
4, the Dumber of yards, ^ product 8s. jfxiust be the |Ree of 4 yds. 
Hence it is plain, that Dir^jfi Properti&n. dr,tke Rule of Three Direct^ 
is nothing more than an ^application or Multiplication and Division, 
and from Mnltip]icftt&o& And Dtvisioi it<)z^ght.be reduced bac^to 
Addition and Suotraction ' as those t^o rules j[iaye been reduced back, 
ij^L their proper places. 44iid it is the better tiray to divide the second 
term by the' first, and multiply that quotiei^^- |)y the third term, when- 
eyer the ^t term will 4iviae the second without a remaindy. 

2. If one yard of cloth cost four dollafs; -what cost ei^ht 
yards? , Ans. $l2. 

yd. $ yds, 9em. — It is plains when the first term is a unit, 

1 ' 4 8 ^^ '^ voric is perf(^med by multiplication, be- 
o*. c^yae it is oinly repeati|3g the price of a unit or 

^ one, by the ^hole nui^ber; and dividing that pr»- 

^^ duct Of the first teiu^J when it is a unit, can evi- 

dently make no difiejrence. 

^. If eight yards cost td2; what cost one yard % 

Ans. $4. 

'fds» $ W* THuj^lt ]» plain, when the 3d term is a. 

g • 32 " i ^'^^^ that the w<»'k is performed by division 

^ . " ' merely, fox multiplying by one can make no 

-. *- difference ; it is only bringing down the mid- 

5^32 . die or secon4 tepi for the convenience of 

^7 ^viding by the first term, and it is evi^nt, 

Ahs. v4 it the price of a quantity be divided by the 

^ qi^antit^t that the quotient must be the price 

of a tnoit. 

I4. If 6 yzx& di d(^ cost $24 ; whut coet 12 yiirds^ 

Ana $48. 



yif. $ yds, 
e : .24 :: jL2 Or Jhus^ 6)24 the price 0^ 6 yds. 

}^ ' 4 the price of 1 yd. 



, 6)288 12 

Atk $4^the price of 12 yds. A. $48 the price of 12 yds! 

Debi.— ^It is evid^it from the reasoning under the firsf example, 
that when we multiply 24 dollars, the price of 6 yards, by 13, the 
product is 6 tifnes too much j then when we divide the product by 6, 
the first term, the quotient must be the price of 12 yatcfe. And it is 
also plain, when we divide S24, the price of 6 yards, by (J, that the 
quotient must be the price ai one yard ; and the priee of one yard mul- 
tiplied by 13, evidently gives the price of 12 yards. 

- 6. If six pounds of tea cost $3,75cts'. ; what cost eighteen 
IKwrnds? Ans. $ll,25cts. 
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rheat pptt $12; What coat 36 baj»A- 

Anf. f4Ss 
148 ; whatwill 9 bush, cqd f Ads, $12, 
uuL seed cost 45 dollars ; what will I 

Ad«. ,75ct8; 

ni 75 ce4t>] what will 60 bukheld 

. An?; $45, 
U buy 12 yfirds of cloth ; how many 
ly? * . Ais. 9 yards^. 

road cloth be worth 144 dollars ; what 

' Ana. $36. 
bttUfn: tost $2,52 cents ; what will 7 

Ans. ,63cts. 
if oats cost $20,16cts, ; lyhat will 12 

Ans. $3,84cts. 
id ; what will 40 dieep pbst) ? 

Ana. $50. 
1 bay 40 sheep ; hbw maky sheep will 
tsbuy? ^ Ais. 90: 

acres 6f laiid cbst; at ten dollars and 

Ans. $3150. 
land cosi 3150 dollars ; what cost I 

Ans. $l0,50cts. 
f befef cost |A40cts. ; what is the ifalue 

Ans. $lj8,^ts. 
When the 1st and tidrd 
terms are of different de- 
nominations, ^ . t^ , better 
^ay is to state t|(e ques^ 
tion, ind then perform 
the reductioor, because the 
whole work will then 
fhow itself together. 
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, J^oTE,-p-The learner 
jpanstbe careful in stating 
questions' that the ^ 
and third terms be alite; 
that is, if the first term 
be weight, the third term 
must.l^ weight; if tlrt 
i&rst term be money, tke 
third must be money; vd 
the middle or second teoa 
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v^si be the same )ruid af the answer sought; that is, if weight be re- 
quired for the answer, the second term must be weigiftj if mt^n^y be 
r^uired^for the answer, Jic second term must be money. , 

19« If a man^s yearly income be 438 doUars ; what is that 
perdiiy? Ans*$l,2(3cts; 

' 20. If d mafi's wages be 162 dollars a year; what is that 
per calendar month ? Ans. $13,60cts. 

^ 21. If 4yds. 2qrs. cost 19 dollars ; what will 3yds. 3qrs. 
cost? Ans. $15,83cts. 3m. 

22. If 2yds. 3qra cost $6,60cts. ; what will 11 yards cost? 

Anl $26,40cts. 

23. If 11 yards cost 26 dollars 40€t8. ; what will 2 yards 
3qrs. co«t ? Ans; $6,60cts.' 

24. If a man spend 1 sbilling and 6 pence a day ; how long 
•will £2f 7^. 6d. last him? Ans. I year, or 366d. 

25. A hierehant failing in trade, compounds with his cre- 
ditors for 5S cents on the dollar, and at that rate, pays 2840 
dollars f2 cents f wbat was his debt? Ans. $5071,64,2in. 

26. SiippoSethe clothing of a regimient of 750 men amounts' 
to £2381 5' shillings J what willtbo clothing of a body of 3400 . 
men amount to ? Ans. £10795.* 



men* £ s* men* 
750 : 2381 5 :^' 3400 
20 

47625 
3400 



19050000 
142875 2 )0 

750| 161925000(21 590|0 
1500 



£10795 



1192 
7.50 

4425 
3750 

6750 
6750 

■ 000 
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Thd learner will recollect, 
t]^t when the second term is 
expressed in diiTerent denomi- 
nations, it must be reduced to 
the lowest denomination men- 
tioned, and the quotient or an- 
swer will be of the same. name 
of the second t^m, to whatr 
ever it is reduced* / ' 

IJoqr«.-^"W(l>j?^eYer, tjexe is, 
a remainder^ after dividing by 
the first i^Tfiif and the second 
term has not 'bfien- reduced to, 
the lowest denomiiiation, the' 
remainder must be reduced to 
the next inferiour denomina- 
tion, and the division continued, 
the same as in Compound Di- 
visiML 



IJO iivouE Rru 



•f'.\ 



£7. What will be the yearly mcome from itg acre^ 2 

Toods, l^i poles of liikid, at the rate of £1 78. 8d. per apte'^ 

=» . ^Ans. £240 28. 7aVi 

28. lS9evn. of sugar cost £54 ; what wiU 7cwt, 3qrs. lilb. 

cost? ' -^ Ans. £47. $8. 

'29. A owes B $350, bat B compounds with hhn fox 65 

(tents on t^ dollar ; what must B receire fof his debt? 

^^ns. $227,50cts. 

30. A bankrunt owes 1250 dollars, and his money and ef< 
fects amount to $750,50 cents; y^t is a creditor entitled to, 
whose demand is 40 debars? Ans. $24,01ct 6m. 

31. If a person'a income be $l877»50cts. a^year; haw 
much may he spend each day, to save, & the year's elSd, 
$600? '•' ' Ans. $3,50cts. 

82. If a man receive 7 dollars interest a year, for the use of 
100 dollars ; what shoidd he receitfe for ih)^ use of 375 dollars, 
the same time ? -'^ r • ^j^. $26,26cts; 

33. If the interest of 375 doUaxs for one year, be $26,25ct8. ; 
what will it be for 19 days? 4ns. $l,36ct8. 6m. 

34. Bonght 10 pieces of ^loth, each pie(^ containing 25i 
yards, at $2,50cts. ^r yard; what fgd the whole come to ? 

'-' Ans. $643,75cts. 

35. Bought 120 gallons of brandy for $187,60cts. ; mm 

innch water must be added to the biahdy, to reduce the ^tst 

costto$l,25cts.? • Ans.8Q|aL 

' NoTS.-^Whea the giren number is in barrels, bfdes, packages, or 
pieces, each containing an eonal qnant^y, reduce tli& quanti^ con- 
tained in on0(\to its lowest deno^iinatiofi, and then multiphr hy the 
given number pf .packages pr piecS^. If the given number of barrels, 
bales, pieces, &«. be of unequal -tsbntent, piit the separate content 01 
each under one'enother, ^s in Oompouiia' Addition, then add them^ 
and their ^m wik^be the whole quantity. 

36. Bought 3 pieces of clodi, containing 36, 34|, and 28^- 
yards, at $2,50 per vard ; how much did the whole amount 
to? - ^<< Ans. $247,50cts. 

87. Bought 3 hogsheadi of rum, containing 60^^, 62i, and 
61 gallons, at 90 cbnts i^r gallon ; what did the whole come 
to? > '■^' " Ans. $165,60ct8. 

38. • Suppose a freight boat leave Utica 'for Albfliiyi 12 
hours b^ore a packet l^at, and go at the rate of 2i ndles an^ 

* This sum will yequire two statements j one to stseertain th(^ tinie; 
and the otherlH^ Stance, ' 
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liour.the pftelcet follows tt the rtite 6f 4 miles an koaf ; ia 
what tlme^ aad at what distance will the packet overtake ^e 
freight boat ^ 
Ans ^ '^^^ packet will OTertake the freight boat, in 20b, 
'^^ ( and at the distance of ^ miles frpm Utica. 

39. A« leaves the city of New Tork, to go to Montreal, 
in Lower Canada, and travels at the rate of 35 miles a day; 
B, at the same time, leaves Montreal to go to New York, and 
travels the same nmd, at the rate of 30 ^iles a day ; how hi 
front the city of New York will they meet, allowing the dis- 
tance to be 390 miles ? . Ans. ^10 miles 

40. As I was hnnling on the forest groonds,, 
Up starts a hare, before my two grey-hounds i 
The dogs, being light of foot, did fairly run, 
Unto her fifteen rods, just twenty-one. 

The dktance that she started up before 
"^Yas fourscore and si:cteen rods, just, and no more { 
iioyr this Fd have you unto me declarf^ 
How £iT the^ i^an before they cffi^lfht the 'b^•X^S ,v , . m' 4 
^ J.. , .. > Xns',83^fqd* 

. 41. ff 80 gallons of water, in one hour, Bb conducted into 
a cistern which will hold 400 gallons, and a conductor con- 
vey 30 gallons from the cistern ii^ an hour ; in what time will 
it be filled? 5 . . ^j^ _ ^ Ans. 8 hours. 

^jt2. The yaluation of tile ,]it6perty ii) a certain town, ac- 
co^rding to tfae town's inventory, is $610,000, and t^ tax 
levied on that town, is $^Q50; what is A's tax, whose es- 
tate according to the inventory is valued at $1500 ? 

,j ; " Ans. iJ7,50cts. 

KotE.^Ai% the valuation of the whole property in the town, is to the 
wh^e tax, so is the valuation c€ each man's estate, to his tax. 

43. If a tax oi $650 be laid on a certain school district, for 

erecting a schobl; house, and the inventory of all the estates, in. 

that district, amount to $130,000; what mun A pi^, whose 

estate is ?52500 ? », Ans. $l2,50cts^ 

j. 44. The time made out bjthe inhabitants of a certain school 

d[istrict, ampunts to 3040 days, dunpg the winter, and the 

teacher is to have $75 for his seryices; what must A pay, 

who has sent 80 days \p the schpol? v > Ans. $l,97cts. 3m. 

^. 45. Hov^, many yards, of carpeting that is half a yard wide,^ 

will cover a room 18ft. #ide, ani 20ft. long ^ Ani^ 80yds, 
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Note.— TVi chtain fhe mrface of a plane^ as afioor^ficli, ^i Multi- 
ply ih£ length by the breadth, and the product will be the surface; 
then. as the numoer of s(}Qare feet in a yard of the carpeting which is 
4,5 feet, is to one yard, so is the number of square feet in the &>or, to 
. the niamber of yards re<|uired. 

46. How manj bricks that are 4 inches wider and 8 inches 
long, will lay a floor sixteen feet wide^ and twenty feet long ? 

Ans. 1440 bricks. 

47. If a staff six feet in length cast a. shadow of four feet, 
what is the height of a tree, whose shadow at the same time 
measures 125 feet? . Ans. 187 f^el 6. inches. 

48. A merchant bought 8 hogsheads of brandy; for 910 

dollars ; he paid for the freight $l'0O, for the duties and othei 

charges $50; and he wishes to gain SlOO ; how must he sell 

it per hogshead ?^ ^ Ans. $150. 

Note. — It is just the. same as if the merchant had, at first, paid out 
for the brandy the amount of the freight, duties, and other charges, 
together with the gain and the first cost; and then should wish to 
know what it cost him per hogshead.. 

49. A merchant bought 10 hogsheads of wine, at the rate of 
£87 13s. Od. per hogshead, New- York currency; how many 

. dollars will pay for it, in federal naoney 1 Ans. $3507. 

50. Suppose a merchant pay 123. 6d. New Engird cur- 
rency, a gallon, for wine; what would 1000 gallons amount 
to, at that ;rate, in ie3eral money ? Ans. $2093,33€tS4 3nL 

51. Iiought,.30q Ells .English, for 500 dollars, but being 
damaged, I am willing to lose 50 dollars by the sale ; hsyfr 
must I sell it per yard! Ans. $l,20cts. 

52. If I bu)r 91b, of coff^ for $1,08 cents ;^ how many 
pounds can I buy for 9 dollars ? Ans. 75lb. 

53. A gentleman being asked what hour of the forenoon 
it was, answered, it is between S and 9, and the minute and 

. hour hands are together ; what was the exact time? 

Ans. 43/f minutes past 8. 

Note. — The motion of the minute hand, f<? that of the hpur hand, ^ 
as 12 to 1, therefore 12— lapll; tnen as 11 is to 8, so is 12 to the an- 
swer. 

THE RULE OF THREE INVERSE. 

This Rule, like the Rule of Three^ fiirect, is prc:perly an applies- 
|lQn of Compound Multiplication and Compound Division, and miy 
like Direct Proportion be reduced back to tnose rules. This rule is 
sometimes called Indirect or Inveise Proportion. 
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'ltULE.*-Stftte tHe questions, and reduce ^e terms, the same as ilk 
ike Ruit of T%ree Direct ; then multiply the first and second terait 
together, and divide the product by the third ; and the quotient will 
b^ the answer, in a denomination of the same name, to which thi} 
second term was reduced. 

In this rule the fourth term or<.answer bears the same prc^rtion to 
the second term^ as the first term bears to the third. 

If more require less, or less require more ; the question belongs to 
Inverse Proportion, 

More requiring less, is when the third term is greater than the first, 
and requires the fourth term to be less than i^e second. 

Jj^s requiring more, is whtn the third tttm is less than the first, 
and requires the fourth term to be greater thai the second. 

Note.— The principal difficulty which the student will experience 
in this rulci win be to distinguish Inverse or Indirect Proportion fr<S^ 
Direct Promtion, but as the rule given for stating the questions is>the 
same inboth|;the student can ead);y decide to which it, belongs, by con- 
sidering, whether more requires leii,or less requires more, 

EXAMPLES, 
t. There was a certain dam erected across a river, in 6p[ 
days, by 12 workmen ; but the same being swept away, it is 
required to rebuild it in 30 days; how many men roust be em- 
ployed about it, working at the same rate ? Aps, 24 men, 
d. men, d.- Dem.— Prom the condition of thV question, 
60 * 12 " 30 ^^ ^ plain, that it belongs to Inverse Proportion, 
An because it is evident, the less the time, the more 
^^ men must be employed to finish the work. — 
3|0)72|O Here ou£;^hird term is less than the first, and je- 
■ quires th^i^fourth term or answer to be greater 
24 Ans. than the second term ; and it is evident fron^ the- 
if conditions of the question, that the fourth term 
or answer should, be double the second term, because it must require 
double the number of men to perfonn the same work in 30 days, that 
it would in 60 days. And it will be seen, that the fourth term or a!n« 
swer, S4 men, bears the same proportion to the second term, 12 men, 
that the first term, 60 days, bears to the third term, 90days; thus^ 
(^ : 12 :: 60 : 30. To reduce this s!%m back to Compound Multiplica^ 
Uon and Division, divide the first ter^i by the third, aa^ multiply thei 
quotient by the second term; thus, 

3l0)6|0i 

2 
12 

24 The answer as %ifore. 
51 If a footman perform a journey in 6 days, when the 
day$ are 16 hou^ long; hovt^ many days will he require to 
go the same jountey, when thai days are 12 hours long ? 
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h^ d. h, "DwxL. — ^From this example the Jeamer caa 

16 : 6 :: 12 plainly see, that the footman travelled^6 hoars } 

' I /. " then when he travelled 16 hours in a day, it is evi- 

'■^ dent, that it took him a le^ term of time Jn days, 

35 than when he travelled only l2 honntmaday; 

^ and it is plain, ^hat eVery 12 hours are equal to a 

day, when he travelled only that time in a day; 

12)96 then as often as 12 is contained in 96, the whole 

. q" number oY hours employed in travelling, so many 

-^^^^ . ^ days;,ii^must have, been emjioyed in travelling, 

which proves to be 8 days. 

3. If 3 team« cdn plough a field in 12 days; in what time 
will 9 team* do it ? ^na. 4 days. 

4. How niany yards of shalloon that is 3 quarters wide 
will line 18yds. of cloth that is 5qrs. wide? Ans. 30yds. 

5. If I lend a friend 200 dollars, for 90 days ; how long 
ought he to lend me 450 dollars, to return the favour? 

^ Ans. 40 days. 

6. If a board be 8 inches wide; how mufch in length will 
make a square foot ? Ans/ 18 inches. 

7. How many yards of paper, 3 quarters wi^e, will paper 
a room that is 26 yards round, and 3 yards hJ^h % 

ths. 104 yards. 
__ . , , ^ ere, should he 

given in exchange for 300 acres, at $6,50 cents per acre ? 

Aris. 520 acres, 

9. How many men must be employed to do a piece of work 
in five days, which 8 men can do in fifteen days % 

Ans. 24 men. 

10. If 4 men will set 250 apple trees in six days ; how 
many men will set the same number in iwo days ? ^ 

Ans. 12 men. 
EXAMPLES, 

PromjfScuously placed, in Direct and Inverse ProportiofL 

I. If ^ of a farm be worth 1250 dollars, what is the whole 

form worth? Ans. $2250. 

'hares, $ Shares, Dem. — Here it is plain, that the 

5 : 1250 :: 9 farm is divided into 9 equal shares, or 

9 9 parts ; then it is evident, that as 5 

• 5)11250 shares, are to the worth of 5 shares,; 

Am " ftoofsn *^^^ ^ $1250, so are 9 sh.» the whde 

^ ^ farm, to the worth of the whoW 
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, 2 If a farm be worth 2250 dollars, what is '-| of the farm 
worth? ' Ans. $1250. 

3. If a man receive $52,50cts. for the use of a certain 
sum, for the term of one year ; what should he receive on 
the same sum, for 25 days ? Ans. $3,59cts. 5iii. 

4. If 100 dollars gain 7 dollars interest in 12 months ; 
what principal will gain the same interest in 4 months? 

,.,.,. Ans. $300. 

5. If a tnan, worth 4500 dollars, pay 12 dollars tax; how 
much should he pay, who is worth 1 500 ? Ans. $4. 

6. If an ounce of silver be worth 63 cents, what is the 
price, of 9 ingots, each weighing 41b. 3oz. 7 Ans. $289,17. 

7. If 60 bushels of corn, at 50 cents per bushel, will pay 
9. debt, how many bushels, at 75 cents per bushel, will pay 
the same ? Ans. 40 bushels. 

8. A man is 1600 dollars in debt, and his whole estate 
Amounts to but 992 dollars ; how much can he pay on the 
clollar? -Ans. 62 cents. 

9. If a etafifj 4fl cast a shade 5 feet ; what is the height 
6f that steeple whose shade, at the same time, measures 175 
feet? . Ans. 140 feet. 

aUESTIONS ON THE RULE OP THREE DIRECT. 

What is the Single Rule of Three 1 A. It is prop^lf an application 
of Multiplication and Division. Why is it called the Rule ol Three 1 
A. Because three terms or numbers are given to find a fourth teryi or 
answer to the question. How may the first term be known 1 A. By 
being preceded, generally, i)y words like these, t/, suppose ^ cf-c, and 
being of the same name or kind with -the demanding term. How is 
the second term known 'i A. By being a term of supposition, and of the 
same name or quality with the Iknswer. How is the third term known 1 
A. By being the demanding term, and generally preceded by words 
like these, WTUU- cost? How far? How much? WKai vriU? if»c — 
On what principle is the Rule of Three founded t A', ^n the obrioos 
principle, that the magnitude or result of any effect, varies constantly 
m. proportion to the varying part of the cause ; thus^ the quantity of 
articles^iUKr based, is in proportion to the money laidaut. How is the - 
Single Rule of Three divided ? A. Into two parts, the Rule of Three 
Direct, an,d the Rule of Three Inverse or Indirect. , It is sometimes 
distinguish^ by the name of Proportion^ Direct or Inverse. What is 
meant by Proportion 1 A. That two numbers have the same relation 
to each otder, that two other numbers have to each other; thus 4 
bears the same proportion to 8, that 6 bears to IS. What are the two 
first terms in the statement called 1 A, Terms of supposition. What, 
is the remaining term, (which is given,) called t A. The demanding 
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teniL If the first and tliird tenns are of difiereot denommatioQs^ wkat 
must be doael A. They most be ^ediK^ to the same denomioa- 
Uon. If the second term is of different denominations, what nmst 
be done V A. It must be reduced to the lowest denomination men- 
tioned in that term. What must be done, after the terms are reduced 1 
A. The second and third terms must be multiplied together, and the 
product divided l^ the first t^rm; tUen the qaoti<(nt will be the answer 
m the same name of the middle term, if the question be in the Rule 
of Three Direct. How is the Rule of Three Direct distinguished 
from the Rule of Three Inverse 1 A.* If the third term be greater than 
the first, and require the fourth to be ereati^r than the second ; or if 
the third term be less than the first, and requh-e the fourth term to ba 
less than the second ; the question belongs to the Rule of Three Directs 
How can the Rule of Three Direct be reducM back to multiplicatioa 
and division 1 A. By dividing the second term' by the first, and multi- 
pljring that quotient oy the third term ; the quotient will be the answer, 
because we, in division, divide the price of a quantity, by the quantity, 
and the quotient is the }>rice of a unit ; and the price of a umWmulti- 
pUed by the quantity, gives the price of the whole quantity. What 
rules strictly belong to the Rule of Three 7 A. Interest, Practice, 
Exchange, Single and Double Fellowship^ Tare and Tret, Barter, 
Loss and Ghiin, Alligation, Discount, Annuities, Position, and every 
other rule where proportion or ratio exists, may be considered as b^ 
longing to this rule. These rules have acquired difierent names prin-* 
cipally on accotmt of the business to which tiiey are ai^lied. 

aUESTlONS ON THE RULE OP THREE IlfVERSE. 

How is the Rule of Three Inverse distinguished from the Rule of 
Three Direct 1 A. When the third term is greater than the first, and 
requires an answer to be less than the second term ; or when the third 
term is less than the first, and requires the answer or fourth term ta 
be greater than the second, the question belongs to the Rule of Three 
Inverse. Are the questions stated the same in Inverse a^l Direct 
Proportion 1 A. They are, and reduced in the same manner* What 
terms are multiplied together 1 A. The first and second \ and the pro- 
duct divided by the third. What proportion do the terms bear to each 
other, in Inverse Proportion 1 A. The fourth term, or answer, beais 
the same proportion to the seconjl, as the first bears to the third, la 
Direct Proportion, what proportion does the iburth term or answer 
bear to the thirdi A* The same as the second bears to the list 

PRACTICE. 

Is a contraction of the Rule of Three Direct, when the first term is 
a unit or one. It has acquired its name from its diil/ use among mer-' 
chants, bdng an ea^ method of working, where die price of a unit or 
one is given, to find the price <^ a quantihr. This' rule was once q( 
great use to tradesmen and merchants, when the j^rice of one wa» 
given in sterling money, to find the price of a qiiantity : but It is now 
rendered almost useless, as reckonjpg in federal money has almost be* 
eongie universal ^ and when the pri^ of a unit ox one is given in fede« 
rai money it is much easier to wor]( by multipUcatroa. 
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. Proved by the Single Rule of Three, CompoTU.ti MuUiplicfttion, or 
hf varying the parts. 

P^9.^ \.-^Whtn the price of otic pound, 4me yard, ^c. is 
giveh in farihings. 

RULE-TT^^pftse the given number of yards or pounds to be so 
jnanjr pence, and take aliquot parts of a penny ; thus, if it be at one 
farthing per yard, take. one fourth; if at two farthings, take one half; 
\f at three farthin^?^ take one half, and one fourth, and add the quo- 
tients ; if there be 1 quarter of a yard, call it 1 farthing, if ( of a yard, 
call it 2 farthings; if | of « yard, call it 3 farthings, in setting down 
the given sum. 

EXAMPLES. 

1. What will 364 yards of tape come to, at two farthings 
per yard? Ans. 15s. 2d. 
qrs, d. DsM.^-'It is plain that at two farthings, per 
2=J>\3g4 vard, one half the number of yards, would 
^i-H — ve the value of the tape in pence ; therefore 
12) 1 82 we suppose the number of yards to be so ma- 
Ana — lT« OH ^y P^^ce, and take one half of them, and di- 
aus. 109, Ml, y-j^ jjjg quotient by 12, to bring the pence 

into shillings. 

By MultipUcatioiL By the Rule of Three Direct. 

yds. * yd. qrs. yd%, 

364 1 : 2 : : 364 -. 

2 ' ' .:.....,.. 2 

41728 '"': 4)728 

*1 2)182 ' 1 2)182 

Ans. 15s. 2d. Ans. 15s. 2d. 

This operation, by Multiplication, and by the Rule of Three, is too 
|>lain to need demonstration. *■ 

2. What will 396 J- yards come to, at. three farthings per 
yard? Atis. £1 4s. 9d. Iqr. 

qrs. d. qrs. It will be seen, that there is a 

2=^)396 2 small loss in working according to 

I=^ll98~rat2 qrs. *^^® ^^^^^ when there is a remain- 

99 0«t 1 or. ^^^ ^^ *^® lowest denomination. 

f oxort ' r i #0 Where it is more convenient we 

oir^xoii n/ ^"* ^ake parts of parts ; thus, at Iqr. it 

2|0)2|49d. |g X of the price of the whole quan- 

Ans. £1 4$: 9d. Iqt. . tity, at 2qrs. per yard. 

3. What will 34692 yaros come to, at one farthing per 
yard } Ans. £86 2s. 9d. 
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4. What will 34964i yards come to, at two farthings per 
yard? Ans. £72 16s. lOii 

Cass II. — Whin ike price is given in pence, or im pence 
and farthings. 

RULE.— Suppose the vards, pounds, dtc. te^be sq n^snay shillingB^r 
and if there be i of a yard, call it 3 pence; if Aiere b€t,| of a yard, call 
it 6 pence ; and | of a yard, call it 9 penqp. Then tadce aliquot pfrts 
of a shiUing or the price, at one shilling a( yard for the gfven price. 

^ EXAMPLE^. 

1. What will 39GJ- yards come to at 9 pence p^r.yard? 

Ans. £14 178. 4H 
d, s, d, 
6=i)396 6 



2. What will 864yd& 
come to, at 4 pence per 
yard? Ans. £14 8s. 

3. What will 34841 
yds. cost, at 3d. per yd.^ 
Ans. £43 lis. Pd. 3qrs. 

4. Wiat will 30iK) 
Ans. £101 13s. 4d. 



3==j^)]98 3 price at 6d. per yd. 
99 I j- price at 3d. per yd. 

2| 0)29|7 4 j- price at 94. per yd. 

An8.£14 178. 4d. 2qra. 

yards come to, at 8 penee per ywti ? 

Cass III. — When the pripe of one yardi or one ptmnd^ is 

shillings, tr shillings and pence, .,. 

RtTLE.— Suppose the number of ysqids,>or pounds, to be so many 
pounds in money; sad if there be i of a yard, call it 5 shillings; if i 
of a yard, call it 10 sl^illingp ; if | of a yard, cat it 15 shillings ; thip 
as it stands, at £1 pe;^ yard, take afiquot parts fo^ the giren price pd^ 
yard. ^ ^ , 

1. What will 390i yards cost, at 5 shillings per yard ? 

Ans, £99 2s. 6^. 

s. £ 5. I 2. What wiU 980 yards come to, ai 

5=rJ)396_10 15s. per yard? , Ans. £735^ 

Ans. £99 2s. 6d. ^' Wnat will 384 yards.come to,a1i 

12s. per yard? ^ ^ Ans. £230 8s.. 
4. What will 980 yards conpe to, f^ £2' 5 sl^illings per 

KoTE,— "WHien the price of one .yard exceeds £1 ; multiply the* 
given quantity standing at £\ per yard, by the^um^r of poun(6 per 
yard ; and then take, as in the other examples, parts ioif the sh^lings 
and pence. 

QUESTIONS ON PRACTICE. 

What is Practice 7 A. A coatraetiott of the Rule of Three Dire^ 
Hov would the questiims be stated ^L the Rule of Three 1 A. As W^ 
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or 1 jraid, is to the prke of 1 lb. or one yard, so is the glren numbier of 
'^uQds or yards, to the price of the whole quantity. Can it he per- 
fonned by multipiicatioa 1 A. It can, by multiplying the price of one 
yard or one pound by>^e whole quantity; or the whole quantity mul- 
tipped by the price of djae yard or one pound, will give the price of the 

auantity. When the price is given in farthings, what do jo\x suppose 
le^^yards to bet A.. So many pence, and then take aliquot parts. 
Wib^n the price of onie yard or one pound is ^ven in pence, what do 
yoa suppose the giv^ quantity to be 1 A. So many shillings, and 
take aliquot parts. When the price of one yard or one pound is given 
in shillings, what do you suppose the given number of yards or pounds 
to be 1 A. So many pounds sterling, and then take aliquot parts of the 
}>rice, at £l per yard or pound. 

•piNGI^E FELLOWSHIP, 

Ib only andtner name given to the JRule of Tkrte Dimd, when ap- 




Continue their stock in trade an equal term of time. 

RULE.— As the whole stock is to the whole gain or loss, so is each 
man^s stock to his share of the gain or loss. 

IflfoTE. — This rule may be applied in adjusting a bankrupt's estate 
aiitee his creditors ; for as tTO sum of the debts due to the creditors 
is td ue bankrupt's estate, so;i^ each creditor's demand to bis share 
of the bankrupt's estate* But'tt would reduce it to greater simplicity, 
to work by Multiplication and Division ; first dividing the whole es* 
tate by the sum of the debfi^jind the quotient will be the sum to be 
received on a dollar, an<i this quotient multiplied by each creditor's 
dentffuid, will give, separately, each creditor's share of ttib estate. It 
wiir^m tile same manner appi)r in making out a tax list; for as the 
aoiDVfit of property is to the taOE to be levied, so is each man's estate 
to hia*<shiure of the tax. A school bill may be made out in the same 
way ; for as the sum of the days sent is to the teacher's wages, so is 
eatm person's number of da^s to his bill : but the better way. to make 
out a tax list or school b^ is to reduce the work to Multiplication and 
Division. 

EXAMPLES. 

1. "^wo metchants trading in company, gained $800; A's 

stock was $1800, B's $1400; what was each man's share of 

the gain) ^ - * • *„. $ $45<) A's share. 

^•*^ f^' I $350 B's share, 

A's stock, $1800 . 

B'sst^k, $1400 $ f 



800 Proof, 



By adding the several shares of gain or loss. 



/ 

"» 
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« 

I>EM.--It is evident, that the o^nction here, is as in the Rule of 
Three Direct, and that each man s ^are of the gain, is inproporticnt 
to his stock. • ^ 

$1800 Same example by Divisio|i apd I^uhiplkation, 

liUOO $ "• - ^ 

3200)800,00 ( ,25 cents on a dollar. ,25 
640,0 1800 1400 

160.00 20000 Toooo 

160,00 25 25 



$450,00 A's share. $350,00 B/s sbare. 

2. A, B, and C companied ; A put in $400, B 600, G 800 
dollars ; they gained 540 dollars; what must each have of the 
gain ? Ans. i^'s share 120, B's 1 80, C's $240. 

3. Divide 742 dollars between A, B, and C, so that B 
shsfll have twice as muck fts A, shd C twice as much as B; 
what will be the share of each ? 

Ans. A*s 1 06, B's 2 18. Cs $424. 

4. A captain, mate, and. 20 seamen, took a prize worth 4674 
dollars; of which the Captaintsto hatd 12 shares, and the 
mate 6 shares ; the remainllfer ^!i to be divided equally among 
the seamen; how mucli is each person's share? 

A»i« 5 The'captamb share is $1476, the mate's 
• ,, ^^^' I $7S«, eacR iteaAisti's Share $123. 

aXJESTIONS ON SINGLE FELLOWSHIP. 

What Is Single Fellowship 1 A. the Rule-of Thired Direct applied to 
the business of partners in trade, to ascertain' ea<Sh man's share of the 
gain or loss. Why does this belong to thtf Rulb of^hreel A. Be- 
cause it is evident that each man's snare of gain or porHon of loss, must 
be in |>roportion te leis -stock. Can Fellowship be itorked bj-Mnlti- 
plication and Divisicni 1 A. It can, by dividing the whole gam by the 
whole stock ; the quoHent will be the giain On a dollar, and tnat repeats 
ed by each, man's sto^k^will give the gain of each* ^ - - ^ f v 

DOlIBLfi FELLOWSHIP, 

In Double F^Uo^shi^jpT Fellowship with time the stocks are coiw 
tinned in Trade nneqtiSi fenes. This rvfe, as well as Single Fellow- 
ship, belongs strictly to the Rule of Three Direct, 

KULE. — Multiply each jn1a»'^ stock by the time it was continued in 
trade; then, as the w^iblp stbb bf the products, is to the whole gain, of' 
loss, SO is each man's'prodji^^ to his share of the gain or loss. 

EXAMPLES. 
1. Three persons traded in company f A p»t in 
lais for 2 years, B'4O0. ddilara for 4 yeifs, andC 




'« ' * 
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lars for 8 years ; th^y gained 600 dollars ; wliat must each 
have 01 the gain ? Ans. 

A$400x2= eOCfl 1 f 800 i $120 A's sh. 

B 400x4=1600 I . .nna. ^n • • J ^^^^ • ^^^ ^'s sh. 
C 200X8=1600 r ^^ *""^ . WU . . < jgQQ i ^ Q,g gj^ 

Sum, 4000 J L Proof, $600 

Dem. — ^From the example givenrj it is evident that this is, strictly the 
Rule of Three Direct, and each person's share of gain or loss, must 
be in proportion to &is product of money and time. A's ^are of gain 
is only one half as much as B's| because his money is invested in trade 
only half as long ; atid C's is equal to B's, because he has half as mucti 
money as ^, inrested in trade double Uie time; and it is plain, that 
dOO dollars must gain as much in 8 years as 400 dolhirs in 4 years.— 
This can bfe reduced back to Multiplication and Division, by d^vidin^ 
the whole gain, 600 dollars, by the sum of the products ; ^e quotient, 
whicn would be the gain on a dollar, must then be mtiltiplied sepa- 
rately by e^^h man's product for the gain of each. 

2, Two partners gained W trading; 800. dollars ; A's stock 
was 1200 dollars for 8 months and B's $800 for 10 months j 
what is each partner's sh^re of the gain ? 

Ans. A's shar^ f436,36cti^. 3m., B's f 363,63cts. 6m. 

3. 4i Bt and C, enter^ into partnership ; A, put in $400 
for 6mo. ; B, $250 for 8mo. ; C, $360 for 5imo. ; on adjusting 
their accounts they iSnd their loss to be $638 ; what is each 
iian's loss? Ans. A's loss $240. B's $2O0, C's $198 

_ QUESTIONS ON DOUBLE FELLOWSHIP. 

Wherein does Double 'Fellowship differ from Sihgle Fellowship 1 
A. In Double Fellowship, the stocks are eontinued in trade .unegual 
times, whic|i is not the case in Single Fello^'sh^p. , Does Double Fel- 
Ipwship depend on the Rule of Three Direct the same as Single Fel- 
lowship'? A' Just the same, tod may be reduced back to division and 
multiplication. How la the work prepared for a statement, in the 
Ri4e of Three *{ A. Bv multiplying eneft ma^^A stock by the time it 
was conti|iue4 in traoe, and then adding the several products ; thei^ 
say, as the sinDpL of t^^e products, is to the whole gain or loss, so is each 
man's prodtict, to his snare of the gain or loss. 

BARTER, 

Is exchanging one comniddity for another, according to the price or 
value agreed upon by the parties concerned. It is merely an applica^ 
tion of the Rule of T%ree Direct to the exchange of specifick articles, 
so that neither party shall sustain a loss. The operation is frequently 
easier performed by midtipUcation tod division. 

a 
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RULE.'-Kmd the rali|i& of tit? covmo^t ilFlkote qoafitit}' is given, 
then fihd what quantity of the oQier, at tK& proposed me, (i9^ he ptir« 
chi^d for the same money, and it wUl give the ansWdr. 

EXAMPILES. 

I. H*w much corn, at 40cts. a bushel, must be given for 60 
bushels of wheat, at 80cts. a bushel? Ahs. 120 bushek 

Py Multtplication iuid Divisioh. 

$«. cts. ^t^. cti^. I>|iM.— It is plain, 

I : ,80 : : 60 ,80 when we repeat the 

.60 60 , prip^ of 1 bushel oi 

, ui* ^ __— .^ ; w&eat, by the num- 

,40)48,00( 120 4n8. ,40)48.00( 120 Ans. lier of bushels, that 

40 4^>' ^ the product is the 

_ — «,^.-^ price of the whole quant^nr, 

80 ., 80 then, when* we divide mi 

80 80 . ^ whole cost if the whpat, bj 

— nT " '' V the price of 1 bushel of com, 

, U the quotient nmst be the quan- 

tity of com ; because as o^en as the s9lm of 40 cenfs Is contained in 

the whole money, so oitena bxmh^ of torn eaf be had in exchange foi 

the wheat. *• 

% What quantity of butter^ J at. IjO cents a pound, must.f 

lady give in barter for 8 yards of satin^ at 1 dollar 25. cWt& 

per yg.rd ? Aris. , 100 j^mids. 

H^n the quaTiMtUs of both commodities ar^gimen^ eM the differem. 
of their valuer is to be paid in money ; find the value of both, and tw 
dfifference of their values -^11 be the answer. ,, . '• 

'When mie commodUy is rated above cash price, to Jirt^ the bartering 
price of the other ^ say, as the cash price of tht one, is «) its bartering 
price, so is the cash price of the other, to its bartering price. 

3. A, let^ B, have 50 bushels of rye, at 45 cents a bu^bel* 
for whiqh he receives 60 bushels of patsr, at 25 cents a busSiel 
and the balance in ix^oney, how much money must A re- 
ceive % ; Ans. $7,50 cents. 

4. A, has calico wortl^ 1 Sets, a yd.^ ready money, but in bar- 
ter he will have 25 cents ; B, has broadcloth worth $3,75cts. 
per yard, ready money ; at what price ought the broadcloth 
to be rated at in barter? Ans. $5,20 cents, 8 mills. 

aUESTIONS ON BARTER. 

What is barter 1 A. Jl is strictly, the Rule of Three Direct applied 
to the exchange of one Commodity ifft another, so that neither party 
shall sustain loss. When yo^ haye the price of one quantity or com- 
modity, how do you find.the quantity of the other commodity, which 
may lie Received for thetnoneyl A. Divide the money by the jidce 
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of a utiit of the reqiiijr^ quanti^. /$V1»n ihe pricis and qiikntit^ of 
both coinmodiUcs are given, how do Jou find thefo^lance which is to 
be paid in monfty'? A. Subtract what one commodity comes to, from 
the amount of the other,. Whe|i the ready nifoney price of one cotn- 
iiiodily, is l^m than its ba^rinil pnoe.. how do vou find the bartering 
price of the other commodity 1'. A. As the re^y moiiey price of the 
ox}6, is to its bartering prio^, so is th6 ready monby pripe of the other, 
^ iii bartering pHce. * < >• ^ .« 

LOSS 4Jfp pAI^, 

ts only a particular application hi the Rule of *I*hree Direct, by 
^hich fiierchants ond tradfts discoMerHb^r profits, or loss per cent, or 
by the i^oss: It Iflso teaches them to raic«e or fall on the price of their 
goods, ^ as to gain or lose so much per bent, 6u*, 

^ disE I.— To know what is gained or lost per cent, 

RULE.— First se^ what the gaitt or (d^ is; by subtraction t Jli^^ as 
thB:pnce k abst, is Id thegain d« kiss, so is $100, or £100, ta the gahi 
br loss per cent. .-(■: 

EXAMPLES. 

1. If a merchant buy calico, at 24 cents a yard, and sell it, 
ai 36cts. per yard ; wh^t does he gain per cent, or what does 
4ie gain in id^ing'O«t*$40€r^ Amlrl^SO, or 5a per cent; 

€ii. cts, cts. $ Dem.— it is cvi- 
,36 24 ; , 1 2 : : 1 00,00 dent, |hat the mer- 
ft rf -''f YO A enant tffi tne sale 
^^^ ^ *^ * of one yard gain- 
Gain ,12 per yi M) 1 200,00^^0,00 ed .Ifealf what ii 

- , quently . hg must 

000 have gained- j^, 

inlaying out $^0(V, 

• beca^ the gaift on 100 doilters must be in the sttne proponion. as thi> 

igaiH on tw^hty»^our 6>6fnts. W ^ 

2. Bongiit butter at dots, a ^otin^i und sold it at 12ct8. a 
poiitid; Wh^i was ^ined pei cent ? Ans. 33^ fyer cent. 

3. BougKl 30 yatds of broadcloth at $4,50 cents per yard, 
bnd 6old it for 110 ddllats p^hat tras gained or lost per 
cent ? • * Anfi! $18,51cts, Sm. loss per cent. . 

Case TL-^iTo fcuGw h^ a eomrtiodiiy must he soldi ^^ §o.in 
pT lose so much ferment 

^. RULE.— As 1^100; or £100^ is to the price it cost, so is $ibo or 
£l00, with the pi^jfit added, oir the loss subtracted, to the gaining or 
losing price. 
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EXAMPLES. 

X, If a merchant buy sugar, at 9cts. a i)Ottnd, hgyr must he 

sell it per pound, to gain 25 per cent ? ' Ansi ' 1 lct& 2m. 

f ct8. $ DEit. — As the third term is increas- 

As 100 : ,09 : : 125 ed by the per cent above the flrst^ so 

,09 the fourth term or answer, itmst in- 
* 1 1 00), U 125 crease above the second'term. To gain 

25 per ceht, is adding one fourth the 
given sum or cost to itself. 

2. If a man buy corn, at 40 cents per bushel, how must he 
sell it, to gain 30 pet cent? Ans. 52 cents per bushel. 

Case III. — When there is gain or loss per ceni, to hufiiD 

what the commoditif cost, - 

RULE.— As t^IOO, or £1001 irith the gain per cent added, or tbe 
loss per ct. ^abtFabtedfis to tb^ price, so is 100 dollars, or 100 pounds, 
to the first cost: 

EXAftlJ^LE*. 

1. If a yard of cloth be sold at 84,50cts., and there is gain: 
ed $25,50cts. peif cent, what did the yard cost? 

Ans. 1^3,58 cents 5 mills. 
$25,50 '' 

100 $C/5. % ' 

125,50 : 4,50 : : 100,00 : Anp, $3,58ct8. 6m. 

% By selling. iKheat, at ,75 ,cepts per bus^^l, I lose at tlje 
rate or 3(5 pef cdm, wjat was the'' first cost of the wh6at per 
bishiir * ' ' Ans. $1,07 cents. 

,Case W.-^If b^ wares sold^ at a given rate, there is so 
^uch gained or. k>si per cjsnt, to know what would be gained 
or lost per cent, if sold at another rate. 

RULE-^Asthe first price is to$100or £100, with the profit per cent 
added, or the loss per cent subti:a«cted, so is the other price, ^o %e gsuA 
or ioiss per cent, at the other price, ' 

NoTB. — If ike answer exceed 100„the ^jirpess jf^ g^ g^r cent, but)f 
^t be less than 100, the deficiency is loss ^er cent. 
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1. tf brana^r, sold at $1,12 cents per gaUoiiv.be.2P|jn 
profit, what gaiii or loss per bent shall I iWe, if I sefi th« 
same at 95cts. per gallon i *' Ans. Gain 'fi,t 8,5m. pr. ^ 

$1,12: 120 :: 95 : 101,78,5 ^ 



2. If I sell 'clotH fit 60cts. pdr yard, and Hi^reby gain 25 
per cent, what shall t gain" per cent, if t.seH it at TOcts. per 
*yttTd1 Ans. t shall gain $4$,83ct3. Bm. per «ent. 

a. If I sell wheat at ^1,26 ^|)uahel, and thereby gain 10 
per cent, what shall I gai)i or lose per cent, if I sell it at 90ct8. 
per bushel 1 ^ Ans, Lose $20,80^(s. per cent. 

^ ' $1,25 : ilO :: 90 : 79,20 

QUESTIONS ON l/OSS AND GAIN. 

What is Lofisand Oaia 1 A. It isi panicular application of the Rule 
. of Tluree, by which xnerchauts are dme to discover their profit or loss 
•^r cent*^ it aiso teaches them to raise or jG&ll on their goods so as to 
gain or lose so mnch jier cent. How do yon find w^at is gained or 
i last per^i^J A. Fim iind what is gained or lost on a yard or pound 
iVj strivtrDubtioa ; then say, as the price it cost is to the given gain or 
loss, io is 100 dcdlars to the gain or loss on 100 dollars ^ because it is 
plain, t}ad the g»in «r loss on 100 dollars is in proportion to the gaiii 
^r loss on the pnee of one yard or one pound. How do you find now 
'k e&tiauM^Y mxat^ S()A4 to gain or lose a certain peir cent % A. As 
^100 dollars is to thepricli it cost, so is, 100 dollars, with the profit add- 
led, or the loss subtracteq, to the gainii% or losing price; for as th^ 
third ji9'i^rea8e^4>y the |^, or lessened by the loss subtracted, so th^ 
fourth ternx or a&swer w^ beoomo increased, or diminished, in pro- 
portion to the second tesm. 

DISCOUNT, 

Is an allowance mafle for th6 pa3nixent of money before it becomes 
due, or upon advancing ready moi^ey on notes, obligations, &c. whioh 

> fire payable at scmie future period. ' What rsm^ius after deducting t^e 
discount, is caUed the present worth, or such a sum as, if put to interest^ 
would, in the given time, and at the given rate per cent, amount to the 
sum or debt then due. This rule is only an application of the Rule of 
Three Direct, as ms^ be seen from the first example. 

RXJIJE!. — As the amount of 100 dollars, or 100 pounds, for the given 
^rate and time, is to 100 dollars, or 100 pounds, so is the given sum or 
debt to the present worth. Subtract the present worth 1h:om the given 

>^um, and the remainder will be the discount. 

JRoor.'^Find the amount of the present worth, for the timd 
rate on tb^e given sum, which must equal the given sum 
for debt. - 
''■'-^ -;^' EXAMPLES. 

\, Wh^t i« the present worth, and What is the discount Of 
idO |[»Uai^ pajphte in ipne yeex. at 7 per cent a year ? • 
? ^ ^^. . . sA- i ' ^- . i $93.45cts. 7m. present wortL 

'^^^l $6,54cts. 3m, discount 
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i07; 100:: 100 

. 100 _ Prtn^s 

107)1 0000(98/15eta 7m.. Freest wbrtL ' 93,45,7 

96a 7 

$100, 6,54199 

93,45,7 93.457 




•6,54;3 Dificouiiit. - 99,99,899 

DsM.-— It is plain that. 100 dollaJrs,,t]ie se- 
620 cond term, is the present worth of lOT^ollars, 

535 due a year hence, becianlS^ 100' dollars pat to 

interest at 7 per cent, lii Cli0 year, amdtists 

850 to S107. And it is erident that the fourth 

7 49 term . or answer, beus the same proportion to 

: ^100 doUars, the third ^«hiirthar l«) doUars, 

Rem. 101 the second term, bear? to 107 dollars, the first 

term. The troth of this mfe is also erident 
frond the natore of43imple Interest : for as the debt maj be considered 
as the amount of some principal, (called the present worth,) at a cer- 
tain rate per cent, and for the giten time/ that'ttmonnt most be in the 
same proportion to its principal or present worth, as the amount of tsif 
otl^er sum, to its principal or present worth. 

Note.— In discount, money is supposed to bear no interest till a(lef 
It becomes due; and that a discount should be made for the pavment 

"of such obligations, before th^ becoxhe' due, is rery reasonable, be- 
cause the debtor by retaining the money till it becomes due, may put 
it to interest for the time; Imt by ^ying it before it beconies cine, he 
gives that benefit io another. Some have rery erroneously supposed, 

' that the interest on the given sum for the given rate *na time, was 
the discount, and this interest taken from the principal, gave the pre- 
sent worth ; but our example proves it to be untrue, l^cause, according 
to that, the discount on 100 dollars would be 7 dollars, and the presfi&t 
worth- of 100 dollars, due a year hence, at 7 p^'cent, would Be $93; 
ymt 93 dollars put to interest for one year, at Tj^fircent, will not amonnt 

Tto 100 dollars, c6risequently they labour under it mistake who suppose 

ihe interest to be the discount. ' * ■ 

2. Wh^t is the present worth of )|500 due 2 3rears bcnc^ 
at 7 per cent per annum t Ans. $438,59ct5. 6m. 

3. Whafii^Ahe^ discount dn .1000 dollaw, due 'four yeart 
hence, at 7 per.ceut? * " Ans. t218,75ct«. 

4. What is the preset v^b^ih cf 1500 dollars, due 90 days 
iience, at 7 i^^rte^i'l ■' ' ' Ans, $1474,55c!«. 

Note. — Whefi a debt is to be discharged by several payments, ^^ 
jnade at difi*erent times; find the present worth of each payment by it- 
self, and the sum of iiese will be the present worth of the whole* 
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5. What is the present wofth of 8pp dollars, the omt half 

pa3rable in <Hie ye?ir, and the other half in two years, at 7 '^er 

^t% '^Ins. •724»70ct8. 8ik, 

aUESTIONS ON Dlfi^lOUNT. 

What is discoimtl A. It is an allowance made for the payment of 
manejAyefote it be<;omes due. On what n^e is diaconnt depending t 
'A. On the Rule of Three Direct. What rule do you observe in sta- 
Iting the sums in Discbftht 1 A. Th^ sums** are' stated in t^e Rule of 
Three Direct; by saying, as the amount of 100 doU^s, for the given 
rate and time, is to- 100 dollars, so is. the ;givtn sum to the present 
worth ; and the present worth subtracted from* the given sum, gives 
the discount. What is the present worth ? * A. * It. is such a sum as, if 
put to interest, for the given time and rate, will amount to the given 
sum. Is the discount on a given smn less th^ ibS interest on the given 
$um for the given tnne and rate 1 A. It is ; because taking the interest 
from the given sum, for the given time, and af*th*e given rate, the re- 
mainder put at interest for the given tim^«and<pi^, would not amount 
to the given sum. '- ' 

TARE AND TRET. 

Tare and Trei^&ft allowancds made to the buyer, on the weight of 
^me particular comniodifies. ' ' ''V 

Tare is an alldwaA^e made for the weight <^ the barrel, box, bag, 
bt whatever contains the articles or gf>ods. '^ 

T^et is an allowance of 41bi«t>n every lOtib. jfOr waste, dust, &c. 

Cloff is an allowance, on soi^- commoi(iiti3e&, of 21b. on every 3cwt. 
to turn the scale, or to n^ake mh Veigllt hold out, when goods are re- 
Weighed, and is claimed kihiefly, "or oBmr,i>jr the merchants of London, 
' SuMU is what' temainsr^ter a part pf the allowance is deducted from 
the ^ro«5 weight- '--^ - - ' , 

Neat weight is What remains after all allowances are miu|e. I 

All the questidns in this rule may be worked by the Rule of Three 
Direct, and, like the Rule of Three, redifced biack to Multiplication 
and Division ;'l)ut it is frequenUy' more convenient to work by taking 
-aliquot part^ as in Practice. 

Case 1^ — When the tare is given on the whole gros$ 
weight . ^.' f * 

RUUB.-— Subtract .&e tare f^m the gross, and the remainder will 
.:be the neit weight ^» " " 

.EXAMPLES. 

1 1. What is the ne^f weight of 112cwt Sqrs. 121b. of to- 
bdcco, tare on the whole. 6cwt Sqrs. 20lb. % 
\ mi. qrs, lb. ' ' Ana lOScWL Sqrs, 20lh^ 

\ 112 3 12 By Coin^bound Subtraction. 
6 3 20 

tAofc IP? 3 20neatweig^ . i ? 
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2. What is the neat weight ^ ^wt iqm. 181b. gross; 

ta^ 2cwt. 3qr8. 12lb. 1 Am. 82cwt. Sqrs. 6U>. 

' 3. What is the neat weight of 4 hc^sheads of sugaEf. t^ 

gross weight and tare, as JbllowjK ? 'Kos. §9bwt Oqr. 161K 

cvft, qrs,lb. ""' . '^ Ik, «*. . 

IstMi. 9 S 18 '^ Tare 1041 I 

2d 10 1 12.i-.i.-J. , ^Sl I 

8d 11 3 9..i.....-v .Vi'.'--.50f ' 

4th 10 2 11 ^^-ut^-*v-_..J^J 

Gross weight 42 2 22 '" ' * WHole tftie~398ib, 

398lb.=3 2 6 'T -^ 

Ans. 39 16 neat weight. 
4. What is the neat weight of 3 ca^ of indigo; eac& 
weighing 4cwt. 2qts. 14lh. gross; tare bn each cu^ Icwt. 
Oqr. 12ih. ? Ans. lOcwc S^rs. 6lbw 

Case II. — When the iurt is to much per hundred weight. 

RULE.— Find, by Practice, the tare, hj takiiig' aliovot pjorts oi « 
cwt. ; then deduct the tare frotn the gro^ the remainder will % the 
neat weight. Or, by the Rule of Three : as 113 is to the tare per 
cwt., so is the given weight to the tare. Then deduct the tare ixom 
the gross weight, and the remainder will be the neat weig^. , 

EXAMPLES. 
1. What is the neat weight of 20 hogsheads of tc^ccb, 
weighing in all 246cwt. 3qrs. 71b. gross ; tare 16 lb. per cwt } 

^ ^18. 8Hclrt: 2qf*. eiB. 
** lb, ewt. qrt, Ik **'-' '* '- *'. 

ie=i)246 3 7 
! 35 1 1 tare 

Ans. 211 ^ 6 neai weight 
By the Rale of Thtee. 
lb; lb, cwt, qf.'-lbn 
112: 16:: 246 ti 

4i ^ 

987 
29 

7903 
1974 

27643 
Ca/rried up^ 16 

f 
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165858 Brought up. r^ 

87643 28) 4) >i 

112)442288 (3949 (141 

%36_ 28 ' 35^^ Iqr^ Ub. JTaw; 

1062 114 

19^ ili cirt qr,lk 

543 29 246 3 J 

448 28 35 1 1 



1008 1^). Ans. 211 2 6 faeat Weight. 
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Dem. — It is plain, that tlie tare, ia the fonl^h terpi, bears the same 
jproportion to the gross weight, in the 3d term, as the tare, in the 2d 
term, bears to the gross weight, in the first term ; and thi^ tare sub- 
tracted must leare the neat weigh^. ~ <- 

2. What is the neat weight of 123cwt l^^r. 20lh. gross ; 
^re 14lh. per cwt? ' Ans. 108cwt 

if 

Note.— jfjf fke iar$ b^ \ilh per cwt, deduqt -J of the gross 
weight for the iftre ; the remainder will be the tieat weight, 
^141b. heing i of a cwt. or 112lh., which is shown thus, 
J4)-ri*r=i reduced to its lowest terms. If ike tare be 16/A 
per cwt., deduct + of the grpss weight for the tore ; the re- 
jnainder will he the li^t weight, 161b/ being f of a cwt, or 
J 121b, which i| aj^wiif it^ius) i6)i^=^J. If the tare he any 
hiker quantity than lUh. or 16/^. per cf^L, first obtain the 
tare for 14}hi' pr i6lb. per cwt. and th^n take aliquot parts of 
;he quotient.' '' ' ^ ' ' ' '^ 

3« What is the neat weight of 18 hogsheads of sugar, 
weighing IgTcwt. 2cj[rs, gross, tare 201b. per cwt.*? 
^ Ik cwt. qrs, lb, 
j 6= 4) 167 2 

4=i) 23 3 20 

§01b. g 3 26 

29 3 18 ' fare. 

Ans. 137 2 10 ^^reat weight. 

4. In 115cwt. Iqr. 20lb. gross, tare 2 lib. per cwt.; what is 
the neai weight 1 Ans. 93cwt. 3qrs. 41b. 

5. In 115cwt.'lqT. 201b. gfit^^, tare 7lb. per cwt., what ia 
Jhe fteat weight! Atas. lOScwt Oqr. 241b. 
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Case III. — When Tret is all&wed wiih Tare. 

RULE. — ^Fin4 the tare as ia the precedlii|[ case, which sutrtract 
from the gross, %Dd caXL the itmainq^r suttle. Divide the sutlie by 
26, and the quotient will * be the tret, which subtract i^onx the siktle, 
and the remainder will b^ the jfeat weighL < *> 

EXAMPLES. 

1. What 18 the neat weight of 32c wt ^rs. 201b. gross, taie 
141b. per cwt, ttet 4lb. pefiOi 7 '^■ 

cwi. qrs. lb. Statementa in me Rule of Three. 

14=i)32 3 20 1st Fdrthelare. ' 

4 13 tare. » lb. lb. (hot. qrl Ih. 

4x^)28 3 Tsuttle. 112: 14:: 32 3 20: 

1 12 tret. ^°^ 4cwt. Oqr. 131b. tare. 

A "7?; — 7^ — 7^ ^4, 2d. For the tret «♦ »• 

Ans. 27 2 23 neat. ^^ ^^ ^^^ .^^, ^j 

104 : 4 : : 28 3 7 : 

Ans. Icwt Oqr. 121b. trei 

When the remainder Is less th&n lib. it is ojot reckoned. 
The reason of dividing by 26, is to shorten the work j 41b. 
being ^ part of 104, 4)tuT==A.^ 

2. What is the neat weigfe of 495cwt. Idf 21h, grpss, tare 
281b. per cwt, and trel 41b. fbr evefjr 1041b. f ^ t > * 

Ani; 357otH Oqr. ISJlb; 

3. What is the neat weight of 4hhds. of su^r, weighing 
33cwt. Iqr. 12lbi gross, tare 14lb. pet cwt., tret 4ib. per 104, 
and cloff 2lb. per 3c wt.? ' Ansf 27cw{, 8qif. 161b. lOoa 

Note. — When cloff is allowed, deduct the tare and tret sis 
usual, then divide what rerhaini by 168, atid 8ufotra(;t the quo* 
tient, the remainder will be the neat weight, 2Lb., the clofil 
y^ng TeV part'of 3cwt 2)TfT=-r6T. 

QUESTIONS ON TARE AND TRET. 

What is Tare and Tret 1 A. An Allowance made to the buyer, 
on the weight of goods. What is gross weight 1 ^. It ts the weight 
of the goods together with the box, bag, or whati^ver contains them. 
What is tare 1 A. An allowance made to the buyer for the weight tif 
the box, cask, bag, Or whatever contains the goods. What is tret 1 
A. An allowance of 4 pounds <Mi every 104 pounds for waste, dust, 
&e. What is cloff '{ A. An allowance of 2 pounds upcm every 3cwt, 
What is suttle % A. It is what remains after onq or two allowances 
have been deducted. When the tare, on the whole quantity, is giveoi 
how do yon find the neat weight 1 A. By subtracting the tare from 
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the gross weight When the tare is 90 much per cwt., ho%' do >oa 
Sad the ne&t weighl? A.* ^y takiDjf aliquot parts of a cwt. lor tl^e 
tare, or find the tare by the Rule of Three, ang deduct the tare from 
he gross weight. When t^re and tret ^r$ allowed, how do you find 
he neat weight? A. First deduct the ti.r<( as usual, then divide the 
isuttle hy 96, for the tret, which subtract, the remainder will be the 
neat weight. When tare, tret, and cloff are allowed ; how do yon find 
the nei^Lt' weights A. First, find and deduct the tare and tret as usual; 
then divide wbiat remains by 168, and the quotient will be the cloff, 
which subtract'^ and the remainder will be the neat weight. What is 
(the use of finding the neat weight 1 A. The use is, that the buyer 
only |iays for the neat iiireight, at the price agreed on per cwt. Does 
the bn^er pay for the freight 6f his goods, by the gross or neat weight 1 
A. Gross wei|nt is recj^oned, except where otherwise provided for 
]^y statute. ' 

A TENUITIES. 

. An Anwuiljfi^ a suIq of money payable at regular periods, gene- 
Tally every vear, for a. certain time or for ever. The annuity some< 
iimes depends on some contingency, as the life or death of a person 
and it is theii sa|d to be contingetU, When the annuity does not com* 
inence until a certain number of years has elapsed, it is then said to 
be in reversion. The annuity is said tQ be in arrear^ when the debtor 
keeps it beyond the time of payment. The present worth, of an annu- 
ity is such a sum as being^now put out to interest, would exactly pay 
ui^ annuity when it becoftv^ due, and such a sum as must be given for 
the annuity, if it be paid l^ the commencement The amount is the 
sum of the annuities for thb time it has been forborne, with the in* 
terest due o» each pa3rment or annuity. ' 

The rules in annuiQr »re only particular applications of the Eule of 
T^ree. 

Case I. — To fifid the amount of an annuity at Simple. 
Interest. * 

f RTTt<E. — Firstf, find the int^erest of the given annuity for one year ; 
tod then for 2, 3^, and so on, up to the given number of years, less 1. 
/Then multiply .the annuity by the given number of years, and add th^ 
product to the whole interest, and the sam will be the amount sought. 

EXAMPLES. 

« 1. What 18 th^ amount of an annuity of $100 for four 
years, computing interest at 7 per cent? 

The interest of $100, at 7 per cent, for 1 year, is... $7. 

for 2 years,- ■ 14. 

for 3 years,- 21. 

Four years' annuity, at $100 per year is $100x4=400, 

Ans. 442. 

Dem. — It is plain, as 100 dollars is ibrborne 4 years, which is due 
at the end of each year, that the 100 dollars must be multiplied by 4 
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for the annuity, without the interest, and the 100 doHars. which be- 
comes due at the end of the first year, runs on interest three years, 
consequently the interest on that must be 21 dollars, and the 100 dol* 
' lars which becomes due at the end of the secqnd year, runs on inter- 
est two years, which gives li dollars interest, and the $100, which 
becomes due at the end of the third year, n|ns on interest one year, 
which gives 7 dollars interest, and the 100 dollars which hecomes dae 
St the end of the fourth year, does not run on interest, because it is 
paid or reckoned when it becomes due» consequently we must always 
reckon interest for one yiear less than the given time ; and it. i^ plain,* 
if these seve];,al annuities be added to the interest due on them, the suiii 
must be the amount of the annuity. 

2. What is the amount of an annuity of $400, forborne 5 
years, simple interest, computed at 7 per ct. 1 Ans. $2280.. 

3. A maii let a houjjse upon a leaee of G.years, at $300 per 
annum, and the rent bmng in arrear for the whole term ; what 
sum must he demand at the end of the term, simple interest 
being allowed at 7,,p§|r cent? , Ans. $2115. 

Note. — Pensions in arreai^ a^e i%ckoned the some as in the pre^ 
ceding exam|iUs. 

Case II. — To find the present worth of an annuity at Sim- 
pie Interest, 

RULE. — First, find the present worth of each year by itself, dis- 
counting fVom the time it becomes due | then, the sum of all these will 
be the present worth. 

Note. — This rule depends on the principles of discount. The an- 
nuity for each year, mayv be considered as a debt due 1, 3, 3, 4, or \ 
years hence, and so on, of which the present worth is to be toond; 
whence the sun; of all these wjll b^ the present worth. 

• EXAMPLES. 

L What fs the.i)Tesent worth of 100 dollars pejr knnum, to • 
continue 4 years, at 7 per cent ? 

$ $ 9 $ cts. fit. 

1 07 1 r 99^45,7 Thje prpsent worth for I year, 

}lf 1 : 100 : : lOd : J 8tjj.9...„.L...L.::.. 2 ye.^ 

121 I I 82,64,4-- r 3 years. 

128j [78^.. --1 4 years. 

Ans. $341,94,5 present wortt required. 

3. What is the present worth of an annuity of 400 dollars, contii]i- 
td fiye years, at 6 per cent 1 Ans. $1703,75cts. dm. 

QUESTIONS ON ANNUITIES. 

What is an annuity 1 A. A sum of money payable at regular peri- 
ods, for a certain time, or for ever. What are annuities said to be, 



when they d^^tid on s<^e contingency^ as t|ie life o|r death of ft per- 
son i A. Tkd ^annuity is then k^id to he coiUingeiU, How do yoti 
distins^aish annnities, when they do not commence till some future pe^ 
riod 1 A. They are then said to be in reversion. When is an annuity 
said to be in arrears 7 A. Whe^lhe debtor keeps it beyond the time 
of pajTment. What is the preserd worth of ah lahnuity 1 A. It is such 
a sum as being now put put at interest, would exactly pay the anni^ty 
as it becomes due. What is the amount of an Annuity 'i A. The sum 
of the annuities for the time, with the interest due on each. How do 
you find the amount of an ai^iuity at simple interest % A. First find 
the interest of the given annuity for one year, then for two years, three 
years, and so oh, up to t)ie given number of years, less one ; then mai- 
tiply the annuity by the nven namber of yeiurs, and add the pr6diiet 
|o the whole interest, and the sum will be t^e amount of the annuity, 
{low do you find the present worth of an Annuity at simple interest! 
A. First find the present; worth of each yearly pajrment "by itseMi* clis- 
counticff from the time it becomes ^ue ; then the sum of aJl these wiU 
be the j^esent worth. 

ALLIGATION, 

., Teaches how to compound or mix together several simples of differ- 
ent qualities or prices, so that the composition may be of some inter- 
mediate qualitv or price*. . ^t is commonly distinguished into two kind^, 
AUigaiim MeaidU, and ligation Alternate, 

ALLIGATION MEDIAI„ 

Teaches to find the price or quality of the composition, from having 
the quantities and prices qjr iqualities of the several simples given. ' 

Case I. — To find the mean price or quality of any fart of 
the composition^ token the several quantities and their prices 

or qualities are giverh, 

' .. • • 

l^trj(;£.— First, multiplr the quantity i&f each ingredient by its price 
or quality ; then add all the products together, and add qiiso all the -• 
quantities together, into another sum; then say — as the whole compo- 
sition is to«the sum of the products, so is any part of the composition 
to its mean vahie or quaii^. * 

Note.— Alligation means x6 mingle, fie, or mix together, tijro or mord 
simples; and Medial means the middle or fiiean rate bJetween the ex- 
tremes. 

EXAMPLES. 

1. A merchant mixesr 20 gallons of brandy at 10 shillings 

per gallon, with 36 gallons of rum at 6 shillings per gallon, 

and 40 gallons of gin at 4 shillings p^ gallon ; what is a gal* 

Ion of the mixture worth? . Ans. 68. 

R 
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gal, s, s. gal. s, gal 

20x10=200 as 96 : 576:: 1 

36X 6=216 1_ 

40X 4 =160 96)576(6s. Ansl 
V 96gaL 576s. 576 gat. s. golf 

I Proof as 1 ; 6 : : 96 

^, 6 



Dsif.Trlt is eyi4ent, as the wKole 1)576 

quantity of li^uQC i* to ^ the* money ^1^ 

"which It cost, so one gallon is to the 
cost of one galloi^.^ .» ,/ 

Note. The student will now perceive, thut Alligation is nothiji| 
xtore than the ^pjl^ jo^.^hfee allied to EQiicin^ difierept ingredients. 

2. A grocer mixes 601h. of sugar at 8d. per pound Avith2Qit^ 
worth 12d. jper pound; what is the vi^lue of 1 pound of the 
mixture^ ' ^ - Ans. 9d. 

. 3. Afanner mixes t^ hushels^of wheat at 5s. a bushel, wi;h 
18 bushels of rye at 3 shillings a bushel, and 20 bushels of 
barley at 2 shillings per bushel ; how much is a bushel of the 
mixture worth ? Ans. 3s. 

4. A refiner meked together 8 ^unc^ of gold, of 22 carats 
%e, JO Qunces 5/^20 carats fine, 12 ounces of 16 carats fine, 8 
o\inces of 18 carats fine; \^11 you make put the fineness of the 
composition? ^ Ans. 18if carats fine. 

5. Of what fineness is that comjposition, w&ich is made by 

mixing 41b. of sliver of 8(w. fine, wit& 2lb. 4oz. of 9ox, fine, 

and 8oz. of alloy? .Ans. 7toz. fine. 

Not*.— An;<^cp.of pwe gold being liedaced jntp 34 equal parts, 
tiiese parts tire eall^ carats; but i^en gold is mixed with baser metal, 
the iopiixtttte is said to be so many carats fine ; thus, if 23 carats of piir<- 
gold'6e mixed witili &of alloy,4t^ » said to be SS^^arats finef and if SO 
carats of pure gold be mixed with 4 of alloy, itis said to be 90 carats 
fine. A |)ound of pare silver, .losing nothing in trial, is said to be l^« 
fine ; but if it lose loz. by t|^e jare, or be mixed with loz. of alloy, it is 
said to be lloz. fine, &c. 

V ALLIGATION ALTERNATE. 

Teaches to find what quantity of any number of simples, whose rates 
are given, will compose a mixture of a given rate, po ihat it is the 
reverse of Alligation Medial, and mav be proved by it. 53» This is 
called Alligation Alternate, because the same question frequently ad- 
mits of difiertot answers. 

Cass I. — When the prices Hf the several simples art^venr 
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iofind haw much ^feach, at their respective rates, must be taken, 

to make a compound or mixture, at any proposed pfice. . 

RULE. — 1. Place the rates of the aimples in a whnnn under each 
ocher^ with the mean price at th^ left hand. 3. Connect ^ach rate 
which is less than the mean rate, ^ith one or more that is, greater. 
^. Take the difference between. jia^h rate and the mean- {vice, and 
place it directly opposite to that rate'with which it is connected, i. If 
only one difference stand aeainst either rate, it will be the quantity re- 
quired at that rate ; bat if there be two or thore, their sum will be the 
iinantity. , 

Note. — ^When all the given prices are greater, or less, than the mean 
tate, they moat be linked to a cipher. 

EXAMPLES. 

1. A grocer has seTeral sorts of wine, some at 60 cents per 
gallon, some at 50, some at 70, and some at 65 ; how much of 
each sort must he mix, that he may sell the mixture at 62 cents 
•per gallon ? 

gaL ]^<M. — It is plain, by con- 

_ . , „,^ r 3 at 60 cts. f.^^^^e * ^**« which is less 

Mean i -n I q o» ra ^«. than the mean rate, with one 

AtA' J ^ \ Ana J ^ : -f.7" ♦hat is greater than the mean 

\>«cis. I tfa. \ 2ati96ct8. diiference between them and 

',,. the mean rate altemateljr, 

. or one after the other m 

^^*" turn, that the quantities re- 

34- 8=111 suiting are such, that there 



^2 cts. 




8 =' 8 1 A ^^ precisely as much gained 
01 1 n^ tAf Ans. by one quantity as is Tost by 
n \, o I ^^® other, and consequently 
A ^ "^ J the gain and loss, upon the 
Qj, whole, art equal; and the 
« ' , A . whole quAntity;'Ut the mean 
gal. 9 c ts. Tate,^motrils k)% s«an equal 
8x60=4,80 tfi the price »£ all the aim- 
no • j50-ri A . 3x50ii:l,50 jles, aj thg iWeg^iven. No 
•^ ^^'S 7n J I '^^*- 2x70=1 40 matter whetfleir Ui^^umber 

tow^K Vort of simnles be great or smafl, 

1^X0 0= />oU ^jj. -^itSf ho^ jttany a simple 

25 25)15,50(62 » yoked, sin'ce one, that is 

fxO 1 (^n ^ less than the mean rate, is al- 1 

ZZ ^ ways linked with one that is* 

50 50 5 greater, there Vlll b^ an 

150 60^ equal balance of loss aiid 

, . *— gain between every two ; and 

$15,50 consequently an equal ba^ 

A sum equal to the amount of all the lance on the whole. It is 

cimples at we given prices. also plain that it will admit 
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of diflerem answers ; because haTing one answer, we may find as ma- 
iiy more as we please, by multiplying or dividing each of the quanti- 
tijes^o^ui^) ^ ^1^} 4i &^* ^be reason of which is plain; for if two 
qo^tities of tW simples make a balance of loss or-l^ain with resi>ect 
to the mean price, so must donble or treble, or tlib naif, or the third; 
snd so on, to any degree whatever. This demonstration perhaps will 
appear more plain after noticing the following example, where only 
two simple quantities are given : 

2. A grocer has brandy woxth lOs. per gullon, and rum 
WMTth 6s. ; how much of each must he mk, that he may sell 
the mixture at 68. per gallon? 

Ans. 2 gallons of each, or Iqt Ipt. &c. of each. 

s, gaL Proof, Dem. — From this example 

g . lOv 2xl0s:26' it is evident, that the loss oi 

' ^ 6\ 2x 6=12 the one is exactly balanced by 

T 4)32(5*; ^^^- fain on the other ; for on 

* gg- ?JI^'® ^^^ <¥ ^^^ 2gal. of,bran^4y 

^ mere is k loss of 4s., but '^ li 

balanced by the gain on the 

rum, which is 4s. ; and it is also plain, that 1 gallon of each, 

or 2 quarts of each, would bear the same proportion. 

3. A goldsmith has gold of 20 carats fine, of 18, of 22, and 
of 16; how much must he take of each to make the mixture 
l^ kitata fine? Ans. 3oz. or Ik of 20 carats fine, 3 of 18 
carats fine, 1 of 22 carats fine, and I of 16 carats fine ; admit- 
ting of other answers, as may be seen by referring to eouimple 
1, on page 195. 

Case II. — When one of the ingredients is limited to a cer- 
tain quantity, 'to find the several quantities of the rest, in pro^ 
portion to the given quantity. 

Ryi^E. — Take the difference between each price and the mean rtli'e, 
j^nd|i^tlhein dox^n alternately, as in Case I. Then, as the diiSerence 
Isi^mdi^ a^ai^ that sample whose quantity is given, is to that quan« 
l^tV, s6'isjfeach of the 4ther differences, severally, to the several quan> 
'tifies rwltiired. " 

EXAMPLES. 

« 

1. A grocer wishes to mix teas at 1 Is., 9s., and 7s. per pounds 
with 20 pounds at 5s. per pound; how much of each ^ortmuj^ 
he take to make the composition worth 8s. per pbund 1 



ktu, J 20 lb. at 5s. 61 lb. at 9s. 

-^^^ i 20 lb. at Usi i6;ib.^73. 
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3 Note. — ^This Case may oe proveid bj 
I the ooe preceding. ' "^ 

1 

3 Stands against the given quantitjf, 

"' lb. PEM.-^It is evident thai the quan- 

QQ titles obtained by linking the several 
^ f,^ rates together^ ^otild form a eom- 
ci pound aqnal in value to the weaA 
6 1 rate; botsince one of the quantities 
is given, Ae others must be increa- 
sed or diminished in proportion. Then it is plain, that the quantity 
^hich stands against the nt^f the given quantity, is to the given 
quantity as the quantity standdig'^ainsfttuiy other rate, is to the quan- 
tity of that rate. «^ 

2. How mueh wine at 88., 5s., -and at 4s.jpeT gallon must be 

Tnixed with 3 gallons at 7s. per ^ll5'n, so thst the mixture hiav 

loe worth 6 shulings per gallon? ^ 

> . * '^ Ans. 3gal. at 78., 6 at 8s., 3 at 5$., and 6 at 4s. 

Case III. — When the whole composition is limited to a 
certain qutmiiif, '*' ' 

RULE. — First find an answer aa before, by linking; then say, as the 
sum of the quantities, or diflerenc^, 'tht^ foixhd, is to the given quan- 
tity, so is each ingredient found by linking, to this required quantity of 
Heach. •>> 

~ If oTE. — The st|^ent will discpver, by noticing the difieretiit 'eases in, 
this 1rt|2e, that thc^ are only applications of the Rule of Three. 

EXAMPLES. 

1. A grower has wine at 4s., at 5s., at 5s. 6d., and at 6s. H 
gallon^ and he'\vishes to make a mixtthre of 7!2gal;,*s6 that it 
I nay be afforded at 5s. 4d. per gallon ; tiow much of ^ach soirt 
/must he take % 

"- d. gal gal gal, gal Answer 

48— 2 ^2 ^^; ^,; r 2 : 4 at 4s. j 

64d. ^ llr - .m-a ^if: f 2 :: \ i^ ; ?2 5! & 
72— 



16+4^20 *^/" • "" •• I 20 : 40 at 5«. 6d. 
4 « 4 ^ L 4 : 8 at 6fc ^ 



36 72 Proof 

DsM . — It is plain, that tbe/sum of the differences or quan- 
tities found hy hnking, hears the same proportion to the given 
qiantity as the differences^ severally, bear to a fourth propo^ 
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tional quantity. So it is e4dent that the quantities may be 
JBcreaaed or diminished and sold at the same mean tate, while 
Mkj bear the same proportion to each other: 

2. How much gold of 15, 17, 18, and 22 carats fine, must be 
mixed together, to £>rm a mixture of 80oz. of !^0 carats fin^9 

j^ K lOoz: of 15, of 17, and of 18 caiatt 
^ ( fine, and 50oz. of 22 carats ^ne. 

3. How many gallons of brandy, at $l,20ets. per gallon, 
mvat be mixed with water of no Talue, so as Co fill a casjk oi 
1 10 gallons, which may be afforded at 80cts. per gallon ? 

14J0, 80 I^t; . f^\, f 80 : ^ns. 73 J of brandy. 

.^40 ^"^^ ' *^" •• ^ 40: 36f of water. 

120 gaL 

4. A vintner has 3 kinds of wine ; one Itfnd at 24d. per 
gallon, one at 22d«, and one at ISd.,; how must he fill a cask 
of 60 gallons with his three kin^s* of wine, so that he may 
sell it at 20d. pel: gallon? 

. ( lagal. at 24d. per gal. H 
^^s- I at^2d. and 36 at 1 8d. * 

aUESTIONS ON ALLIGATION. 

> Wliat is Alligation 1 A. It teaches how to mi^ several singles of 
difierent qualities, so that the composition maybe of some intermediate 
quality or rate. How many kinds of AlUgatioQ axe there 1 A. Two, 
Alligation Medi&l, and Alligation Alternate. W^ is alligation ifie- 
dial so called? A. Because it teaches to jBnd a mean or middle rate 
or Quality. Wh^ is alligation alternate so called 1 A. Because it gene- 
rally admits of different answers, when the simples are diiSerently link- 
ed together. What rule do you obsenre in lii^iag the simple rates Or 
qualities together 1 A. Always unite oae that is les^s than the xnean 
rate with one that is greater than .ihe mean rate, or quality. Whj' 
should the numbers which stand pp|>osite the simple rates or qaaliti^ 
form a compound equal to the mettn ratel A. Because i:he:gain t*^ 
loss exactly balance each other, there be^gas muoh loss on that nam: 
ber which exceeds the mean rate, as there is gain on that which f$l^ . 
ishort of the mean rate. On what rule does alligation depend % A. Oi 
tk Role of Three, from which all its principles are drawn. 

i THE DOUBLE RULE OF THREE. 

The Double Rule of "^hree, or, as it is sometimes called, Compound 
Prqjortion, teaches to resolve by one«tatement such questions as re- 
quire two or more^tatenients by the'Si^f^Rtde of 7%ree, and hen^ 
the rule has derivc^i it£; ;iame« Ih this rule there ere always an (# 



Dtimber of tedds giren, as five, sereo^ nine, &c. In tiie Questions, ge- 
nerally, under this rule, there are five terms given to find a sixth j the 
iurst three terms are a supposition, t^e last two a demand. 

RU'ltE.— In stating questions, place the term» of suproation so that 

^tbe principal cause of gain, loss, or action, possess the nrac place ; that 

]^^hich expresses the space of time, or the distance ^f place, the second 

%lace; and that which expresses the gain, loss, or action, the third 

platce. Then, place the terms of demand und# those of the same kind 

in the supposition. If the blank place, or term sought, fall under th|^ 

third term, the Proportion is direct ; then multiply the firet and second 

terms together for a divisor, and the other three for a dividend, asd 

the quotient will he the answer in the same denomination of the term 

' directly above the blank ; but if the blank fall under the first or second 

term, the proportion is inverse ; then, multiply the third and fourth 

terms together for a divisor, and the other three for a dividend, and 

:the quotient will be the answer. 

;' Note.— Observe the' same rule here, as in the Single Rule of Three, 
When the terms of the question are in different denominations ; the 
reducticm, however, oug^t to be performed before the question is stated. 

EXAMPLES. 

1. If 100 dollars in 12 months, gain 6 dollars; what will 
^i600 dollaiJB;^in in 9 months ? 

' $ ino. t [tional terms, 

iOO : \ij: 6 7%e terms of supposition or condi- 
%00 : 9. . . . The demanding terms, or tho»e which 
$ '9 * ' move the question. 

/iOO 6400 DfM.— It \s plam, from iJie nature of ' 

*' 12 ^ ' this question, tnat this is only a contrac- 

,. , ■. ■ . w '^Moii of the Single Rule of Three ; because 

^12J0Q) 324j00(27 An4^the product of the two terms w^ch com- 
-■ ■ ' gji" V ' pose our divisor here, may be consider- 

ed il^ a composite niunber, the compo- 
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84 nent parts of which must be the two di- 

H4 'visors, when the question is solved bvtwo 

^ installments, in th^ single Rule of lOiree. 

^0 'An^;itiseTide^tthatitcflenmakeiiodif- 

^ . ,., fereiice whether we divide directly by a 

^oobposiibb -i^iasAef^ ^PS ^® compoitot jf^dttts whddi comixise that 
'''himiwr, wi-i1\Q fallowing work shows. * .' , * , 
- By two statemevts in the Singie^^ule of Three, 

$ • $ ' • no; $ mo, 
100:6 :: 600 12:^6:: 9 

6 • "9 



100)3600(36 12)324 

300 



600 aiid no remainder. 



Ans. $27 saii^e as alxm. 



200 TKft »OUB£B RtrtB ^F TBRES. 

Thus we see the qn^loft iwlted by the ftofle Rale of Thi«e i& 
plain and easy statements ; for It is efident, if 100 dollars gain 6*do)- 
lars in one year, that GOO dollars must gain 36 dollars ; and it is sl» 
Ql>Tioii8, that the gain most be proportional to the time ; for u 13 
months are to the gain for that time, so '9 months are to the gain tot 
that time. ' * - 



Perhaps this rule wiM appear more simple to the young student, by 
carrying it still further ba^ ihd iUio^rata^ it by Multiplication and 
Dinsion, aa follows 3 > 

i^ 9 et9. 

100)6,00(06 The j^n ot tone dollat for a year. 
600 600 ' **'^ '*' • '*• 

12)36,00 Th^ lain on $600 ibr a yeat. 
•3, The ffain on ^600 fSAr 1 mSzith. 



Ana. 927, The gain on 9600 for 9 montlm. 

\ .■ • f • ^« 
The principles of this rufe fhtistl^ipear ^lain to the student when h^ 
discovers that it is'of^y an application of the Single Rule oftTkree, 
and from that may be reduced back lo Multiplicati(m and DivisioBp* 
because by reducing it baclr, all th^ difficolfy vanishes. 

2.. If 8 persons expei^ ^^ dollars in 9 months, bow mnch 
will serve 18 persons 12 months? Ans. $600. 

^ pers, fnos, $ ' ^iKore. — Of the three eonditio&s^tenns, 

8 : 9 :: 200 fi^ terms of suppositionj the student 

1ft • 12 '- '^ ^^^ discover, that the-'^ight ^rsons 

AAA* ^^^ ^ ^* cause^f expense, and cod- 

^ *00 ' se'quently put for the first term; ind 9 

8 3600 months, the time, and therefore put ia 

Q 1Q g| the secopd place; and 90O dollars is what 

.--__lf T y^P^ ex|tehaed in that time, and conse^ 

72 )432OO(6O0 gufently tt is put in the third place ; the 

Aon ^ / other terms regularly IhU under those 

« 'Of the same name. 

00 " 

3. If 10 .men spend .9^uloUars in 12 wedqi^ how much vA\ 
20 men s^nd in 24 weeks? ' 'Ana. $36. 

4. If 91^00,^ia f2 monthis, gain 7 doDats interdt$;what will 
$600 gain in 8 months ? ' ^Ans. $28. 

5. If 20 bushels of oats be sufficient .for 18 horses 20 dayaii 
how many bushels wiUTi^rve 60 horaes ^6 dim ? 

' ^ AnS. 120 bushels. 

6. If $100, in one year, gain 7,dolbu:s interest, what sum 
will gdin $38 SOcts. m 15 months ? * *^ Ans. $440. 
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d, f»tf. $ 9ik Note.— In this question, the proportion is 

ibb * 12 • * 7 00 iiiversej therefore, the third and fourth terms 

' _ * * ng'-ri ace multiplied together for a divisor, und the 

1& : : dppU QjJiCT terms for k diridend. 

7. If f 100 gain 7 dollars hi one year, kk what time will 
44t) dollars gain $38^t3. ? Ans. 15 months. 

8. An usurer put out $650, Jto receive interest for the same ; 
at the end of 6 months he received for principal and interest, 
$6S'2,75cts.^ at what rate per cent did he receive interest ? 

Ans. 7 per cent. 

9. If lOO men, in 6 days of 10 hours each, can dig a treneh 

fop yarcfe long, 3 wide, and 2 deep ; in how n^any days of 8 
oiirsMong, will 180 men dig a trench of 360 yards long, 4 
wide, and 3 deep? ^ Ans. 15 days. 

aUESTIOifS # THE boUBtB RULE OP THREE. 

IVhat does the Double Rule'of Three tcacli^? A. It teaches to re- 
solve, bjr one stat«n|^n^ sach ^^etftion^ as red^ire two or more state- 
^merits, when workra by the Sitigle Rale of iTjree. What number of 
terms is generally given in the Double Rule of Three 1 A. Five.— 
What rule do yon observe, in stating questions, in this mle 1 A. 
Write that term wl^ich is the principal cause of gain, loss, or action, 
for the first term; time or distance for the second ; and, gain, loss, or 
jaction, for the third : and then write the two remaining terms under 
their corresponding terms, that is, terms of t|ie same name. When 
the blank falls under the third term; how do fm proceed 1 A. Multi- 
ply the first and second terms together for a divisor, and the other three 
for a dividend, and the qtlotieut ilrill be thfe answer. But when the 
blozLk falls iiilder the first or second term^f multiply the third and 4th 
terms for a (^visor, and tl^e other three for a dividend, and the quo- 
tient will bejthe answer. ,*What terni must be of the same kind with 
the an;>wer 1 A. The terili directly above the blank. 
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EaUATlON OF PAYMENTS, 

Teaches how. to reduce several sta|^ times, at which money is pay- 
able, to on^ mean or equated time, Tot the payment of the whole. 

RULE. — ^Multiply each payment by its time, and add the several 
products together; then divide the sum (^. the products by the whole 
debt, and the quotient will be the equated t^me, or answer. 

Proof. — The interest of the whole suuSl to the equated time, at any 
given rate, will equal the interest of the several payments, for their 
respective times, at the same rate. 

Note.— This rule is founded on the supposition that what is gained, 
Jjy keeping some of thi ]^ebts or payments after they are due, is lost by ^ 
|)aying other debts or payments, before they are due. 

, ^ EXAMPLES. 

1. A^ 0^ B 9800, to be paid as follows, viz. $400 in 
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4 months, and $400 in 8 months ; what is tfie eqil^ed tiiie 

for the payment of the whol^ debt^ ' ^ i^ns. 6 nao^. 

$400x4=1600 Dsic^It is evid^t, if B 

400X8=3200 Ana. ^^^ «\^. *^o momhs, i^r 

one half of bis debt is due, 

DiTiaor, 800) 4800(6 M(/s. that B shonld receive the oth«r 

4800 ^Mdf, two months before it is 

due. And it is also erideat, 

mat the product of each pajrment, divided by the pajrment, gives tKe 
time it is dae ; then the soot of the jntNliATts divided by the sum of tMe 
payments, most give the equated time. 

2. B, owes G, $400, of which $200 are to he paid in two 
months, and $200 in fdUr months ; hut they agre^ that tlie 
whole shall he paid at one time ; at what time must it he paid? 

Ans. in 3 montte. 

3. A, owes B, $760, to be paid as follows ; $200 in 6 
months, 240 in 7 months, and 320 in 10 months; what is 
the equated time for the payment of the whole deht ? 

Ans. 8 months. 

4. A, holds B's note for $1200, which is to be paid in the 
following manner ; i in O^moBthfei i*in 8 iimiiiS|»and iheitr 
mainder in 10 months; what is the equated time for the pay- 
ment of the whole? Ans. 7-^ months. 

aUESTIONS ON l&QXtATlON OP PAYMENTS. 
What does Eoaation of Payments teach 1 A. It teaches to find & 
mean time for the pajrment of a deht, which 4s made payable by in- 
stalments. How do you proceed in the^ work 7 A. First, multipljr 
each.pa3rment by its time^ then divide the san\ of the products, by the 
whole debt, and the qaotiCAt will he the answer. On What sup]posi| 
tion is this rule fomidbd % A: On the supposition that what is gain«i 
by putting off some pajrmeats after they ard due, is lost by paying 
others, before they are due. 

INVOLUTION, 

Teaches how to find the h^rs of numbers. A pmoer is a product 
or number produced by multitolying any giiren numl^r, ctUled toe fw^ 
a certain number of times, continually by itself. Thus; 2 is the root 




and so on. 

The power is often denoted by a figure placed at the right land of 
the number, and a little above it, which figure is called the ifidex or 
eeeponcnt of that power. This index or exponent is always one in(Jre 
than the number of multiplications, to produce the po^er ; or it is 
fequal to the number of times the given number is taken a^'a fiictor, in 
producing the power i thus, 3 is used twice to produce the square, of 
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21 power, 3xd«s=3'', or 9; and the cube, or 3d pover, 3x3xSsso*» or 

27 ; i^d so OQ. Thus the stadent will perceive, in finding the square 
oX 3j there is only one multiplication, or two factors ; in finding the 
dtibe thiE^re are rwo multiplications, or three factors, and so on« 

&iFoliKi<H^ JB^performed by the following 

RlJLS.-^Multiply the given number, or first power, continually by 
itself, till the numoer of multiplications be one less than the index, or 
exponent of the power to be found, and the last product will be the 
power required. 

, The. powers. of the nine Mi^ts^ from the 1st power to the 5th, may 
ifi found in th? following tabi^ 
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PXAMPLES. 
1. What ris th^ 5th power of 4t 
4 The Ist power or root 
A 

16=The 2d ^wer or sqoara 

64=The 3d power pr cube. 
4 . . 



2d6=±The 4th power or l^^uadrate. 

4 . ■ . 



-X 






1024=:The 5th power or sursolid. 

Answer, 

^ 2. What 18 ttie 4th power of 5 ? 

5 Thp Ist power or r9ot. 

5 

'25=i:T!ie 2d power or squan^ 
^ 6 

125='Phe id power or cube. 

625=Tbe 4th poweV or bi^iiiadvate. 
ATiswex- 

3. What 13 the square or 2d power 
of 8 1 Ana. 64. 

4. What is tne square of 40? 

Ans. 160|» 

5. What is the square of 500 ? VU. 

Ans. 250,000. 

6. What is the cube or 3d wwer of 5 ? 

Ans. 125. 
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7. What IS the cube of 60 ? Ans. 2t4ooa 

8. What is the square of 1? Ans. t. 

9. What is the cube of 1 ? Ans. I 

Note. — A decimal fraction is icirol^ed or tsih^ to any power, the 
same as a whole namber, and the same rules are observed in pointing 
oft as in Multiplication of Decimals 

A vulgar Fraction is raised to any power by multipl3ring the nume- 
rator of the fraction by itself, and the denominator by itseli, till the 
number of raultiplicatlons be one less than the index, or exponent o^ 
the power to be found ; then the power of the numerator, placed ovef 
the power of the denominator, gives the power of the fraction sought. 
If it be required to raise a mixed number to a certain powisr^ first re- 
duce it to an improper fraction, and then proceed as with a simple frac- 
tion. But those who desire it, may first reduce the given fraction to 
a decimal, and then raise the decimal to the power requir^i 

10. What is the square or 2d power of ,5 ? ' ^n£ ,25- 
i 1. What is the cube, or 3d power of ,5? A-J^s, .,125- 
12. What is the square of -f ? Ana i- 
J3. What is the cube, or 3d power of -^ ? , Ans. i^s • 

14. What is the square^ or 2d power of 2^-? Ans. Y* 

15. What is the square of 4i? Ans. W=l'§iV. 

16. How much is 9 % that is, the 3d power of 9 ? ,. 

Ans. ?29. 

17. How much is 6* ? Ans. 7776. 
• 18. How much is 10* ? Ans. 10,000. 

Note.— It will be seen from the preceding examples, that raising 
a simple fraction, whether vulgar or decinial, to a higher power, di- 
minishes it in this same proportion as a whole number becomes ia^ 
creased. 

EVOLUTION, 

Is the extractmg or finding the roots of any given powers ; or it is 
exactly the reverse T)f liivolution. 

The root of any number or power is such a number, as being multi- 
plied into itself a certain number of times, will produce that power. 
Thus, 2 is the square root, or 3d root of 4, because 2^ =2X2=4; and 3 
is the eube root, or 3d root of 27, because 33=3X8X3=527. 

The power of any given number or root may be found exactly by 

JnltJplying the number continually into itstlf. But there are nnm- 
ts, of which a proposed root can never be exactly found. Yet, by 
eans of decimals, we may approximate or approach towards the 
root, to any degree of exactness. Those numbers whose roots only 
approximate towards the true root, are called surd nwnkfrs ; bat 
those whose roots can be exactly found, are called ratioiMl numbers. 
The Roots are sometimes denoted by writing the character V, be- 



lore the power, lirith the index of the root a^aiOdt it Thus, the 
square root of Vf is expressed V25, aad^t he cube r oot of 64 is express- 

edVS64; and the 5th root of 1^07, V* 16807] The index to the 
square root is always omUted; the chia];aeter only, being placed before 
^t; thus, V16, uiie indet'2, beixi^ omitted. 

When the power is expressed by sevejral numbers, with the si|iDi-h} 
or — , between, & line is drawn from the top ofthe sjjgnov er all the' 

parts of it ; thus th£ square root of 41—5, isV4t*^5, or thus, 
V(41r7-5j) enclosing the n\imbe^s in f parenthesis* 

But all roots are Dtow l^equently distinguished by frac- 
tioual indices; thus, the sqftard root of 8, isi 8%. .the cub^ 
f bot <^ 64 is 64 , and the sqtare root of 41 — $» is 4^ — ^ 

it 

EXTRAC5TION OF THE SaUARE ROOT. 

ft 

/ Extracting the, square root of any given number, is finding £enum- 
\^T ^Mch, multinlied by itself, would produce the given number) con- 
^quently muitipijjng the root into itself is a proof of the work, 

RULE. — ^Divide the given number ipto periods of two figures each, 
by setting a point over the pljjice of units, another over the place of 
l^ndreds, and so on, over every second figure, both to the left han'd 
irt integers, and tq*the right hand iu decimals. 

j^ind the greatest square in the, first period, on th^ left hand, and set 
its root, on the rip^ht hand of the given number, (after the manner of 
a qj|iptient in division,) for the first figure of the root, and the sqnave 
niBJCLber, under the period, ostd subtract it therefrom, and to the, re- 
xaainder bring •di>wif the two ^gures of the ntU ibllbwin^ pj^riod, for 
a divid«i4»'^. 

Place V«iee the root, already fovM, on the left hand of the dividend 
for a divisdr. Seek how often the divisor is contained in the dividend, 
. (exdlusive af the ri^ht han4 figure,) and place the l^ure in the root, 
for the second ixgure of it, and likewise, on the right hand of the divi- 
sor; multiply the divisor, i^ith the last ^ure annexed, by the last 
^uced in the root, and suiftract the product team the dividend ; to the. 
remainder, join the next period for a new dividend. 

Double the figures already found in the root:, for a new divisor, (or 
bring down your last- divisor for a new otte, doubling the right hfmd 
fiflfure of it.) and from tl^ 6tid the next figure pi the root, as last di- 
rected, and cpntipue theSperation in the same manner, till you hig^ 
brought down all the pegods. 

^ EXAMPLEa 

L What 13 the square root, or side of a stjuare containing 
36 square feet ? ' Ans. 6 feet. 

• s • 
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6 feet 



36 6 ' 
36 Proo£ 

Dem.— The rule for th^ 
extraction of tlie sqoare 
root, will appear obvious iy 
attending io the process, 1^ 
which any number is raised 
to the sec<md power, cfr 
square* To find the seconil 
powei of any nttmlferf* *e 
multiply the given number, 
or square root, ijy itself 
therobre, to obtain the root 
from tbiB power, we must itt* 
quire ^hat number mulfi- 
^ied bjr itself^ will prodbee 
t]|« given number; we find on inquiring, thitt 6 multiplied by itself 
will produce tfaa given ttiimber j therefore we: place 6 in the quotient, 
for the root, and qiultiply it by itself, placiiu^ u)^ product directly be- 
low ike given number; we find that it equtils the given number, con- 
sequently, ^ feet is the square root or side of f square, containing 36 
square feet; which niust appeflur plain to the .^^dent on inspecting 
Pig. {., because he will readily* discover, tjiat the figure dontains 38 
sqvi^kTe feet, which is the ^ power of 6 feetj- the square root' or leogtii 
pi one of its sides. 

^ Note.-- Hiere is a dsfi^rencse between sqnare rods, square yards, anS 

square feet, &c., and rods square,* yards sqttare,ibetsqqare, &c., thgs: 

Three square feet mf y be represented by a 
Figa»e,'3 feet Icaig', an& one foot wide. And 
threa ^t i^quare-inay be represented by n 
Figure 6 feet long; and 3 feet square are eqasl 
to d. ^quarsvfeet. fUr Such a Figure may be 
eaiily conceived of, bv supposing two tiers of 

squares precisely like the erne annexed, to be added to the bottom, 

which would give 9 equftliSQuareB.* ' ^ 

9. A gentleman desirous of fencing into one square lot 685 squire 
Irods of iand, wishes to^know the length ^f one of the sidias. i 

625(25 rods, the length of one side, or the scjuare root ^ 
625 square rods. 

Dem.— First, as our rule directs, we place a period 
(.) over the unit figure of our given number, and then 
ine over the second figure beyond it. This we do, 
because any one figure mnltipli^ by itself, will nover 
nroduce more than two figures in the product. These 
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teriods i^so shoiir, tliat our root will consist of as many figures as we 
Aare periods over tte given number. We next seek the largest square 
in the left hand perioKd, which we find to be 4, placing it under the 
first period, and writing its root, 3, in the quotient, for the first fiignre 
of the root. We then sulkract the 4, the square of the root already 
found, from 6, the &rst p^iod ; and to the right hand of the renHdn- 
di^r, 2, we br^g doipi 25, the <iext period, making 235 for oui; next 
ditidend. Now it jtmd ^P^^ obvious^ on insijecting the t^ixaexed 
figure, that, at {^11 ^t^ges.Qi the work the quotient expresses the side 
^of a square formed frpm wh&t hai^li^en subtracted from the dividend; 
therefore our quotienl, 2, niui^ e^pfe^ Hi^^ jside of a square made up 
from what has been subtracted from bur siTeiv niimher, 625 ; but the 
2 in the quotient properly stands in the plade of f^ns, because we must 
,have another figure m the quotient, at tne right hand of the 2, which 
gives it the local value of 20; consequently we may call the first figure 
of the root 20, which expresses one side of the square r $tu; there- 
fore 20, the root, multiplied into itself, must give the number of square 
rods or area contained in the square r itu already formed from wha( 
has been subtracted from the first period of our dividend. This will 
appear plain on inspecting the Figure r stu, each side of which is 20 

rods, as expressed by the 
Pio. II. root already fbund; then 

the side oi this square 
multiplied into itself, or 
the root already found, 
must give the number of 
square tods contained in 
. the square rstu, which 
^ . I^as hoea subtracted, be- 
: * l9&^i20'XiiO=:490,th« 
number of ^uare'rods 
in the squai^ r s ^i^,which 
la j ust equal to the num- 
^ ber subtracted from the 
dividend; for the 4 Un- 
der 6, the first period, 
stands in ^e, place of 
hundreds, ebnsequentl^ 
it ei^piresses 400. Nowij^ 
laevidentjthat ^ square 

rods of our dividena ai;^ 

6r:7i25f. disposed of, in forming 

•,the square rstu^ each 
side of which is 20 rods ; and we have now left of our dividend 225 
square rods, which we must so dispose of, as to keep our Figure in a 
square form, after the additions are made, and also that our root may 
express one of the sides of the square ai^er the Figure is completea. 
And in order to. preserve our Figure rstu, in a square form, the ad- 
ditions must be, made 6n two sides; therefore, as our rule directs, we 
double the root^ and plac^ it at the left hand of 825, our dividend, for 
an imperfect divisor;^ impeffedi because another figure must be placed 
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at the right of it, to complete the divisor, we doable the' root for f 
divisor, because the additions must be made c^ two sides of our F^^nrci 
Y stUf to preserve it in a square form, each side being now 20 rMs in 
length, the additions on the two sides must be 40 rods. And Mter 
doxmling our root for a divisor, it expresses 40 in the divisor, because 
to complete our, divisor anotl^br figure must be placed at the right of it j 
therefore, double the root is just equal to thf additions which must b^ 
made on the two sides of our Figure rstii. We next inquire hoii 
Bftcn our divisor 4, is contained in our dividdid exclusive ot the right 
Hand figure; (we except the right hand figure of the dividend, because 
we have another figure to place in the divisor,) and we find that 4 is 
contained in 22 five times | <vre then write five in the quotient for the 
second figure of the root, and also place the j^at th^. rijg^ht hand of the 
4, in the divisor j we then have 45 for a divisor, ^hich is the whole 
length of the additions which must be made around the Figure rsiv\ 
to preserve it in a perfect square form; because when we made th(i 
two first additions, that is, the long squares A and C, which equal in 
length the two sides of our first square r stu^ there i^as left a vacancy 
which is supplied by the little squUre, B ; our divisor, 46, is then the 
whole length of A, B and C, and dividing by the length, our second 
quotient figure must express the width of the additions. We next mul- 
tiply 45, our divisor, by 5, the last figure in the root, placing the pro- 
duct under 225, the remaining part of the dividend, which we find it 
equals, consequently we have no remainder. 

Our work is, now. finished, and it is plain, on inspecting tha Figure; 
ttSjithlJrst fl^rp'oC the rcJot'Ab#s the iJiigtK of one of the sides dl 
the*)iiqftHihe7*^i](^j4i^i|^ figure of the r6ot shows the width of 

the admtioi^ maai&4o^ofr^h^i^pflff^^ ^nsequentl^jr 25, the root, shows 
4he length of oq^ of theisi^db ofnhHsquare <Jter it 13 completed. 

The work may be proved by multiplying the root by itself, that is, 
one of the sides of the square Inr itself -^ or it may be proved by adding 
in one sum, the area of the difierent parts of the Figure, and if it be 
eqpal to the given sum, the work is right. 

rds. Proof by adding the parts. Proof by raising 

20 the root tpthesecona 

20 power or equara 

400= Area of the square r s t u, ^^ ^*' 



•tvu==2*.xctt ui I lie ouuttrc r s i Vf, 

Mx5=l00xsArea pf th6 mg si^uare A. 

eCI$<5=100=^Area of the long* square fc. 

t^5= 25=Area of the little square B. 
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^ 3. A man haa 26896, aquare ipds of meadow groond; lie 
wishes to know the side of a sqjiiaie ^ual in area to it 
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Proof by adding the parts. :, K^^.— We double the right 
Len. Br, • hand ^^re of our last divisor 

100xlOO=10000=:Ar^ of A. .* ^ fonnmg a new divi«>r,^in or- 
inn Ao finnn A^ P * der to :g« the length of the two 
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^ • $idjS»t9f uhe little square placed in 
^- : thch'corner, beiiM^use the (yp. addi- 
n. . tions to be made, must extend on 
I)^ ] two side^ of the little square placed 
p ' in the comer. The fittei^tive stu- 
^' - dent must now opcoter, on in- 
^________ *• : apectii^g. this and tie two first Pi- 

, . 26896 The area of :«"«*^4«'^,*?^r!?'''^'?I''''l^ 
_» - 1 T-. ry figure in the foot, after the first, 

whole Figure. : tierS Wte? be aTidditidjt' mad^ 

. * around tbe square, aiiMiiet the 
area of th(^ Figure mar always be calculated, by adding the ar^a 4:>f the 
different parts of the Figure, giving to the figures representin^the dif- 
ferent parts their proper local value. 



4. W^^t is the square root of 81 ? 
&. What is the square root of 1296 ? 
6. What is the square root of 65536 ? 
T;^ What.is the square root of 427716 ? 
8. What is the square root of 23059204 9 

i2 : 



Ans. 9. 

Ans. 36. 

Ans..256. 

Ans. 094. 

j&ns. 4803.> 
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KoTfe.-^f there be a remainder after all the period are )>fof!igb| 
down, the tipenition may be cantinned, at pleasare, by »m>^Tiw|r pe« 
hods of ciphers. 

9. Wliat is tJie square root of 42 ? Ans. 6,48. 

10. Whkt is the f c[uare root of 30 ) Ans. 5,477. 

11. Wh^t 13 the square iroot of 625,895 ? ^ Ans. 25.017. 

^^Zo^l/./-.^^i- Note.— In plaSpg periods in deci* 

625,8950(25,017 jaals apd whole ^umbers, a period is 

^ 4 ' placed over tinits, in ^prhple nnmben^* 

Ao)ZZo ^n^ figure, and the firstperiod in de* 

2^ eimaismost be placed over tentiis, and 

fiftnTT" fKkK(\ V 80 on, tp the nght, piling a period 

' RAm ov«|r every second %ure. Andifth^ 

5001 deci^ials^^li^ odd, ^. cipher must be 

50027)394900 * joind to the right hand of the la^pe-' 

• ^ (i0 1 fiQ ^^ ^^ complete it ; the student will re- 

oouigyy collect that joining a cipher to the right 

447 1 1 rem! o^ & decimal does not alter its value. 

12. What is the aqoftle toot of 262,44 ? Ans. 16,2. 

13. What is Ae square root of 24.7009 ? Ans. 4,97. 

To extract the square root of a, Vulgar Fraction. 

RtJUE.— Reduce the fraction to its lowest tenmj for this, and aU' 
othbr foots ; then extract the root of the numerator' for a new nome^ 
ratof, and the root of the denominator for a new denominator. 

If the fraction be a surd, reduce it to a decimal^ and extract its root; 
if a mixed number, reduce it to an improper fraction, and then procee4 
the same as with a simple fraction, or reduce the frai$tJon to a decimal, 
and proceed as i|^ whole numbers and 4ecimals. 

EXAMPLES. 

t What is jiie square root of ff? Ant. 4* 

6. What ie the square root rf VW Ans-f. 

3. Whut is tlie square root 01 "Hrf? Ans. I- 

SuiLos.'-r-4. What is the square Toot of -H? Ans. ,9574. 

5. Wb«t is the square root of i^ ? Ans. ^64549. 

6. What is the square toot of i? A:n6. ,S&191. 
MixtD NtrMBims. — ^7. What is the squar^ TOOt of 30i % 

Ans. S%» 
6. What is the square root of 20| ? Ans* 4i. 

9. What is the square root of 272i % Abb. 16^. 

Application and Use of the Square Root: 

pROBtEsi l^-^To find the mean froportiohal between <«« 
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1fMVE.-^Mvi^p\j the given numbers together, and extract the 
square root of the product : the root will be the mean proportional 
sought. 

EXAMPLES, 

1. What is the mean proportional between 24 and 06 ? 

24X96==V2304= Ans. 48. 

Note.— rWlien the'&rst is to the second, as the second is to the third, 
5he second is called a mclaa proportional between the other two, thus, 
d4;48Ai96. ^ . 

2. A cBeese ^weighed in one scale of a balance with an 
ufieqwll beam, jr61b.« but weighing it in the other scale of the 
Is^lance, it weired 641b. ; what was the true weight of the 
cheesel ' Ans. d2lb. 

Problem II. — T^ojind Hte side of a square equal in arta 
io any given surface or stiperficies, 

RULE.-^First find the area, (if not given,) and the square root of 
<he area is the side of the square sdUght. 

EXAMPLES. 

1. If the area of a Qircle be 1521 ; wh^t is the side of a 
square equal in area thereto ? Ans. 39. 

2. j|l man has 2 lots, the first; contains 2 acres, I rood, and 
25 polef ; the second contains 1 acre and 2 roods ; he wishes to 
exchange the two far one that is exacdy square; the length of 
poe of its sides is fsqaired 1 Ans. 25 poles. 

3. A certain general has an army of 7056 tnen ; how*many 
^ust he piace in rank and file, to form them into a square 7 

Ans. 84. 

PR^SL^M lll.'^^To form ahodp dftdditfii so that the num- 

hex in rank may be doukU^ triple^ ^c. ass ndny as in file. 

diUUS.-'-&tract the sqnare root of |, }, i, &c. of the given nnm- 
)er of inen. aiptd that will he the nun&er of itae^ in £1^; wilch do<d»Ie, 
Uiple, qqaor^e, 4icc. and the product MriU be the munher in rank* 

EXAMPLES. 

1. Let 8192 soldiei^ be so formed, that the number In 
tank may be double the file. 

Ans. 64 |n file, and 128 in rank. 

^ Suppose ti gentleman would set out an orchard of 1200 

trees, so that the length shall be to the breadjth as 4 to 3 ; how 

many trees must there be iti length, and hpw many in breadth ^ 

Ans. 40 in lengra, and 30 in br&dtli 
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Problbm lY,'^ Any two sides of a ri^hi angled triamgle 

being given^ iofimd ike third side. ^ . 

rC QTK. — The square of the bjrpotenuse is ^xactlr equal to the sum of 
the squares of the base and peipendicular. Tbc^ $ase and perpendica* 
lar are sometimes called legs. 

When the base and perpendicular are given^ to find the hjf* 
potenuse. 

EXXLK 1.— Add the iquaiepf the base to the square of the perpcB- 
dicolar, and the square root of the som will be the length of tj^ hjpth 
tenuse. r - 

When the kjfpottimse and one of the legi are given, iofind 

the other leg, 

RULE 3.— From the sqaare of the hyjpotennse take the square d 
the giren leg, and the square root of tl^ i^mainder will be the length 
of the other leg. 

EXAMPLES. 

1. The base of the right ftngled triangj^e, A, B, C, is 4(V 
yards, and the perpendicular 30 yards ; what is the length of 
the bypoten«se t Ans. 50 yards. 

' G ^ ' NoTB.^^ Triangls'is a figure bounded 

^ by three sidte. A rS^ht varied triangle 19 
that w)u«h has one right angle, Uke the angle 
at B ix^'^hf annexed Figure. An ^gle is ui« 
qpening between two lines meeting in a p<nnL. 
A riglift ^gle is that which is made by one 
line perpendicular to the other, thus, B, C, 
falling perpendicular to A^ p, fonqs ft r^ht 
angle % B. The line H, is called the Hy« 
potenvs^. 

2. The length of the hypotenuse is 4S feet,! and one leg 
36 feet; what isthelengthoftheother legorsiile? 

•^ ' . , Ans. 27 feeL 

3L The wall of a building is 30 feet high, and the street in 

ftont is 40 feet wide; whafis the length of a tiSlder that will 

reach from the top of the wall to the opjposite side of the street?' 

^ i Aps. 50 feet 

NoTE.^A knowled^ of this problem will be found Y^fj useful fik 
mechanical business, m findin^i^^the length of braces, rafters, dec. 

Problem. Y.-^Hamng the diameter of a tube or pipe 
giien^ iphich wUl discharge a given quantity of water in a 
eerfain time, to find the diameter of another t^be Vfhich shall 
iiiiharge the $^wi% ^ a&ffkrent quantity, in a ^en tim.- 
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RULEr- A« thfe giVspn tiinc, 1$ to the square of tjie given diameter, 
8 J is the required time, to the square of the required diafiieter. 

EXAMPLE. 
;^ 1. Suppose a pipe 2i inches in diameter, will fill a cistetn 
in 4 hours ; what must be the diameter of another pipe which 
will fill the aaq^ cistern in 1 hour? 

2i inches=2,5; and 4,6x^,5=6,25. Then, as 4 honrs 
: 6,25 inclAs, : : 1 hpur : 25;P0 inversely ; and V25,00=5 
inches. .^ , ! Ans. 5 inches. 

Problem VL — Wik^ time is required^ iJU diameters being 
gitftn, 

. RULE.— > As., the square of one diaa^ter, is to its time, so is the 
'^uare of the o&er diameter inyersel/, to i|8 time, a 

EXAMPLE. 

1. Suppose a pipe of 2in. bore, discharge a certain quantity 
of water in 4 hours ; what time will a pipe of 4in. bore, re- 
quire to discharge the same quantity? Ans. 1 hour* 

Problem VII. — The diameter of a nrcle being given^ to 
find the diameter of another circle^ which shall be 2, 3, 4, 4*<;., 
fimes^ greater or less than the given circle, 

^, Rtnu&^lqttaitb. tlM^ ,gi^^i^aiEh«^ eirele be 

greater, muiti|]fy th«i square oJT the diameter by the given proportion, 
and the square root of the product, will be the required diameter. — 
Bui if the required circle be less, divide the square of the diameter 
by the given proportion, and the square root of the quotient will be 
the required diameter. 

EXAMPUES. 

1. Let the<dia!iBeter of a given circle be 12 inches ; what is 
Che diameter o/ one 4 times as l^rge % Ans. 24 inches. 

., KoTE.^The diameter of a 
circle, is a right line passing 
through the centre, and termi* 
nated both waj^ by the circum- 
lerence. A, 6, is the diame* 
• ter of the circle A,/, B, e ; and 
c, d^ is the 4i<uneter, of the 
smaller circle, tf, g^ d, k. The 
circumference is the bounding 
line of a circle. A, /, B, «, is . 
thi^ circumference of the greats 
er circle. A, /, B, e ; and c, g, 
/t, Ajis the circumference of the 
,circlc <:, g, d, A. The diame- 
ter of the lesser circle is half as 
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loD|^ as the diamjeter of the greater circle, though the greater drdb is 
4 times as large. , 

2. The diameter of a circle is 24 ioches; what is the diam- 
eter of one which is one iburtb as borg^^ , . Ans. 12in. 

3. Seven men bought a griiiding.«toQe of; 60 inches dian^ 
eter, each paying i part of the expense ; .ithaX part of the d^ 
IOmeter must each gnnd down for ma ^re ? 

Ana The 1st. 4,4508--2d,. 4.8400-^3d, , 5,3635— 4th, 
6,0765— 5th. 7.2079— 6th. 9.3935-.7th, 22.6773 in<^. 

PR03LXM yiII.-<-T<» find the diameter ^ a drcU equal 
in area to an Ellipsis^ whose longest and shortest diameteff 
are given. 

RULE.— Moltiplr the two diameters of the ellipsis together, 8*9 
the square root of the product will be the diameter of a circle eqoal ia 
area to the ellipsis or oval. 

EXAMPLE. 

C ' 1. Let the longest diameter Id 

3.6 feet, and the, shortesi 2.5 ; 
what is the diameter of a circlf 
equal thereto? Ans. 3 feet 

Note. — The longest and short- 
est diameters of an ellipsis are 
sometimes called the travp^ 
. and £onj%gate djunet^ir^ 

r 
• • • — \ 

pROBLSM IX — T%e sum of two numbers being jgiven^ and 
ike difereneeof their squares ; to find, those numbi^S.,^ 

RULE. — Divide the difierence of their > squares hy the sum of thi 
numbers, and the quotient will be their difference; then to half the 
sum of the given nimibers, add half the difference for the greater num- 
ber, and from half the sum subtract half the diiSereuce for the ^fs, 

EXAMPLE/ 

1. The sum of two numbers i^'40, and the dijfTerence of 
their squares is 320 ; what are the numbers ? 

Ans. The greater is* 24. Jhe less 11 

Problem X — The difference of two ^umbers being giten, 

and the difference of their squares; jto fikd^hose , numbers. 

RULE.--Divide the difference of the ^ares by the difference of 
the numbers, and the quotient will be their suo^ : then to half the sun^ 
add half the difference for the greater number, ild froifthalf the sua 
take half the difference for the less. ' 
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EXAMPLE. 

1. I^e difTerence of two numbeifs is 20« and the difierenee 
ipf their squares is 1200 ; what are the numbers? 

Ans. 40 the greater, 20 the less. 

Problem XI. — Having the sum and product of ivw nun* 
hers jgiven'; to find those numifirs, 

R.UjLE' — Square half the suin of the two numbers, and from the 
})roduct, subtract the product of the t^o numbers ; then the square 
root of the remainder added lb naif the sum of the two numbers, will 
give the greater number, and subtraqted from half the sum, will give 

1. The sum of two numbets is 52, and their prodocl is 612 \ 
what are those two namt>ers9 

Ans. 34 the ^eater, and 18 the less. 

iJ^ROBLEfii !^II. — Having the sum df the squares of two 
numbers given, and also me difference of their squares ; to 
. find ihost numbers. 

RlJl^'^^From the sum of the squares, take the difference of the 
squares, and the 'square root of half the remainder, will be the less 
number; and half the remainder taken fVom the sum of the squares, 
leaves, the squfre of the greater] the square root of which will be the 
greater^ --• - , , 

1. The^m of the i^uftres of two numbers Is 544, and the 
difference of thefr squares^256 ( What are those numbers 7 

Ans. 12 file less, and 20 the greater. 

Problem XIII. — The sum of two numbers and the sum 
of their squares being giienj' io find those iiufhbers. 

RULE.— ^Subtract the sum of their squares from the square of their 
sum; then subtract this retnftindet fn»n the sum <tf their squares, and 
the square root of the difference will be the dlffi)t%nee' between the 
two numbers ; then to half their sum, add half thteir difference, and the 
^um will be the greater number f and half their difference taken from 
haK <beir mun, will give the kss,' :'•.•.. 

EiAMPLE. 

L The sum of two numbers is 70, and ihe suin of their 
squatci is 2900 ; what af e the two mimber^ f 

, ' ** 4tis. 60 and 20. 

Problem XIV. — The difference of two numbers, and the 
sum of their squares being given ; to find ihose numbers* 
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RULE.-~Sabtract the square of their differeittce froiitf the simi of 
their squares: add the sum of the squares tb the remaiuoter, aD(f the 
square root of this last sum, will be the sum of the numbers required ; 
then to half the sum of the two numbers^ add half the difference Ugt 
the greater number, and inxa half &e stmi subtract half the differendfc 
for we ^M. 

1. A number of crowns are to be aivlded between A and B, 
in such, a manner that A may have 60 crowns more than B, 
and that the sum of the sqoafe of th.e respective shares may 
be 11600; what number must each hare 9 

Ana. A must have 100 croons, kni B 40. 

aUESTIONS ON INVOLUTION, EVOLUTION, JkNB 

THE SaUARE ROOT. ^ 

What is Inroluti(m *? A. It is Indihg the powers ef nusdbers. What 
is a power ? A. It is the product wising from mpltij^riii^any xv]9znber 
into' Itself continually a certain nmiiiber of times, yfh&t i% the ]power 
arising from miiltiplying any number into itself i M. the secona pow- 
er or square. How is the third power ^r qjEfbe found i A. 3y multi- 
plying any number by its square. How is the power gener^vsicystiii- 
guished 1 A. By an index or exponent, placed at the right, and a little 
above the number, and thi^ index or exponent is always one more 
than the nmnber of multiplications to produce the power. When a 
simple fraction is raised to a power, does it incr^e or diminish its 
valued A. It diminishes its value in t|(e same ratio, that numbers 
above unity are. increased. When the exact root of a power Cannot be 
found, what is the number called 1 ^A. It is called a sv/rd mmber.—. 
When the exact root can be found, w^at is the number called 1 A. It 
is called a rational mmJber, What & £Svolution 1 A. It is extracting 
Of finding the roots of aay ffiveh powers. What is t^e square root of 
any number I A. It is ^ numbei? which multiplied int^ itself, wiiF.iMro- 
duce the given number. Why k the giveflf number ; pointed oflTinto 
periods of two figures each, or a period placed over units and one <^er 
every second figure, counting to the len, to' obtain the square rooti 
A* fieeause any one figure raised to the secoihl power; c«m never ex- 
eeed two figures. After the given number ^ pomted off into periods, 
how do you proceed to extract tl^ root 1 A. ]( find the greatest sqnare 
in the left hand period, placing ^t directly b^w that period, and its 
root in the quotient; t};en subtraik, and to the' remainder bring down 
the next period, placing double the root at the left for a devisor, and 
seek how often it is contained^n the dividend,'except the right hand 
figure, placing the result in t£e quotient, and likewise at the right 
hand of the divisor to complete the divisbr; then multiply the divisor 
by this quotient figure and subtract as before, and to the remainder 
hring down the next period, and again place double the quotient to 
the left hand for a divisor, or Wing down the old divisor wiUiout aV 
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tcration etcept doubling the right hand figure. Why should the quo 
lient be doubled for a divisor 1 A. Because the root, at all stages of 
|he work, shows the side of a square, and the remaining part of the 
dividend must be so disposed of, as to preserve the Figure in its squai^ 
lorm, or that the root may express one of its sides, and doubling tHe 
root gives the length jpf the two sides, and then inquire hoW often thi^ 
length is contained in all except the right hand figure of the dividend, 
find place the result at the fight hand of the divisor to make out the 
entire length of the addition,' and then the quotient figure expresses 
the breadth of the addition. How is the square root of a vulgar Irae- 
tion found 1 A. By reducing the ft'action to its lowest terms, and then 
•extracting the root of the num^ator for a new numerator, and the root 
^f the denomihator for a dii^ndininator of the root required ; but if the 
fraction be S si^rd, it should be reduced to a decimal, and its root ex- 
tracted. "Wihat is the use of the square root 1 A. It is of great use to 
luedhanicks'of different kinds, in calculating the length of timbers, soelii. 
as rafters, bi^ces, &c. ^ to surveyors in calculating area, &c. &c. 

EXTRACTION OF THE CUBE ROOT, 

li^the findikg of such a number, as being multif^Ued iato its 'square, 
■wrill produce the given number. 

'* A Cube is a square solid, having six equal sides, and each odf the. 
sides an exact square. The Hoot of the cube is the length of one or 
the sides of the square solid; for the length, breadth, and thickness of' 
a cyibe or square so'ljd are all alike; consequently, the rt)ot or length 
of one side raised to^fkc third power, gives the solid- contents ; for rais- 
fng the root or one side of the cube to the third power, is multiplyiBg 
the length, breadth, and thickness of such a figure together, Tljere- 
fore it follows, that extracting tHie citbe root of any number of feet, 
yai^ds, or rdds, is finding the length of one side. of a cube or solid 
s(}uare, of wl^ich the whole contents will be equal to the given number 
of feet, yards, or rods, &c. 

EXAMPLES. 

1. How many solid feet are there in a cubick hlock, each 
side of which measures 4 feet? ' Ans. 4^3=4x4x4=t^4ft. 

2. How mAny solid feet in a cubitk block, each $ide measur- 
ing 3 feet ? " Ans. 27 feet. 

3. How majiy feet ^^ length is the side.pf a cubick bkxsk 
-which contains 8 6oB4 feet ^ ' Ans. 2 feet. 

Dbm.— It is plain, in ihiding the cube toot of 8, we have only to 
think of such a number for a root as will, When raised to the third 
J>ower, equal, or, at leas^, not exceed 8; andjfhfc roof must always be 
jthe greatest number possible that will not exceed the given number 
when raised to the third power, and 6 is the third power or cube of 2, 
which may be seen in the table of powers, or by raising 3, the root or 
bne side of the cube, to the third power, thus 2x2x2=8, the ^ven 
number. 

4. What is the side of a cube or solid square containing. 
64 solid feet? And. 4 feet. 

T 
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KVLE.'^Fpr extracUng the Cube Root. 

1. Separate the given number into periods of three figures each, bT 
putting a point over the unit figure, and every third figure beyond Ul^ 
ylaceof units. 

2. Find the greatest cube in the left hand period, and put its root in 
the quotient. 

3. Subtract the cube, thus found, from the said period, and to thb 
remainder bring down the next period, and call this the dividend, 

4. Multiply the square of the quotient by 300, calling it the divisor. 

5. Seek now many times the divisor may be had in the dividend, 
and place the result m the root; then multiply the divisor by this quo- 
tient fissure, and write the product under the dividend. 

6. Multiply the square of this quotient figure i>y the former figurp 
or Jig%iires of the root, and this product by 30, and place the ^product 
under the last ; under all, write the cube ojT. this quotient figure, and 
iMiU their amount the M^oA^n^i. 

7. Subtract' Me subtrahend from (he dividend, and to the remaind^ 
brin^ de^rn^the next period ror a liUiv dividend, » with which proceed 
as b^ore ; and so on, till the whole is finisneds 

EXAMPLES. 

»• 

1. A man haft 13824 feet of timber, iu separate blocks, 
each containing' ohe'cabi6k foot, and having a ^if^ to place 
ihem in a cubick pile, he wi&hes to kjEiow the I^gth of each 
side of such a pile. Ans. 24 feet 

We first ascertain what liumber of figures we ^Ust have in the 
root, by placing a period over the unit figure, and then one over the 
third l)eyond it; these periods show that the root must consist of as 
manjr figures as we have periods ; they likewise divide the dividend 
into its proper parts, which mustbe known before we can proceed 
in the operation of the work> >We plaoe a period over tne unit 
figure, and one over 0vejf- third counting to the left, because no 
figure multiplied by it; square, or used three times as a factor, wjR 
exceed three figures. 0- .^ 

Dem. — ^After placing the periods, as our rule directs, we seek the 
greatest cube in the left hana period, 13, without regard to its locAl 
value, which #e find, b^ the tablll of powers, to be 8, placing its root, 
% in the quoti^t for the first figure of the root, and subtracting th^S 
from the lefV hand penod. • And since we have two periods placed 
over our given, number, oUr root must consist of two figures; therefore 
Ihe^ the first figuietf the root, must be 2 tens, then 20 mustbe the 
Ipcal value of the 2: « Now. at all stages of the- work, the root, reckon* 
ed according to its local value, expresses one side of a cube or square 
isolid, formed from what has been subtracted v om the given number. 
Then let Figure L represent thi^ cube* or square solid which has been 
formed from what has been ta&en from our dividend. One side of 
this cube being 20 feet, as our rbot ^ows, its solid contents must be 
20X20X20=8000 solid feet, which exajclly agrees with the number 
lakeh from our first period, because our' first period expresses thoo* 
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tanda, and 8 staudin; under thousands has a local valueyif so mauf 
Ibousands, cousequeQUf it has lalren from our Htsl period 8000, leaving' 
S (housoDii, the remainder of thp .first period, to the ngbt of which wt 
.brine down the next period, 82t, leaving for oui entire renuundet £>834 
solid feet,, which forms a new 
dividend. And now the r»- 
"■"'"'PC 5634 solid feet, we 
must BO didpose'of, in enlarging 
the cube, a^ to preserre its 
cubick form ; and in order 
to do this, it is evident, that 
the addition la the cube. A, 
D, most be made on threo 
aides, a, h, and e. And it is 

Silain, if we diride B821 solid 
eel, by the area or surface «£ 
dw ihrac sides, a, b, and c; 
the^upiient will be the thick- 
nesi of the addition nlade to 
each of the sides,' a,' h; and c. 
Then the nest Ihing to be 
Of. done, is ttf form a divisor, 

_, which, fhall express the area. 

£< or surface of the three sides, 

A a, S, and t. And- (o proceed 

•|;onr>rule directs, wq multi' 
J, W 1^- square ol the qnolient 

20 P by 300 ; thus, 2X2=4, the 

OQ sitnare of the quotient, with- 

^__ oat regard to its local valae; 

400 then 4x300-1300 senate feet, 

20 fo^ lbs divisor, which is half 

— . - - the area of the cnbe A, D, 

8000 or the area of the three sides, 

a, b, and c. But (he root, S, 
toat is S tens, already found, is Ihe length of one of the sides ; there- 
fore we might proceed, thos 30X00=400 square feet, the area of 
one side, which mtiltiptied by 3, the nnmber of sides, gives 
400x3=1300 sauare feet, the area of the three sides as before ; bat 
.{bis last method is not so convenient in practice, therefore, ite plw 
the ciphers of both factors al the right of our moltipller 3, and call it 
^0 as in the first operation. 

"We now find, (hat our divisor, I9D0, is contained in the dividend, 
ti631, 4 times, conscquenily the last figure of oar root, 4 feet, expresses 
the thickness of the addition coade to each of Ihe sides, a, i, and £ ; 
then maltiplying 1300 by 4, must give 4800 solid feet, the number 
contained in the three additions, because it is the product arising from 
multiplyingthe length, breadth,. and thickness of the three additions 
together. But on inspecting Fio. II, we find that this addition made 
of the three sides, faJla.shOTt.of completing the cnbe ; because there 
are slill deficienciiis in the three comers, »,«,». Now it is evideoi^ 



Am the lenfrlh iif <be solid required to fill etch of t^i^ deficit^pe 
tiiuifl be the sanie as the knglh o)' tlie cube before any additioo * 
inade; therefore 3, the first figure of the root, must represent ll 
kagth of each of these deficieocies, becBEse it represents the leng 
of each side of the cube before any addition u 



anvai 
presses SO, for it stands in the placf 

Operation continued. 



of tens ; the 
lenjfth of e 



Diviaor, 1200)58^^4 Divideaa. 
~4800 
960 

- 64 

Subtrstiend, 5824 
0000 
Fio. 11. 



; Ihea !D must be Ibe 
f each of lliese defi- 
cipQcies, and the vidth and 
Ihtckitess of eaph mu^l be 
equal lo the laSJ quotient fc 
gurc, i;.(hereforB (he wlid feei 
itecessa'ry to fill the deltcien- 
cies, «, a, TO, may be found by 
multiply lug IG, the square m 
the lost quotieiit figure, 4, bf 
the length of all the deflcien- 
eies. And it lias been &ho\ra 
that the length of each deS- 
cienev is 20 feet, ihen ilie 
length of the thr^ deficiencies 
must he 60 feetj therefore tC,' 
the product of the breadth aiil 
thickness of each de^iencTi' 
^^ niijUiplied by 60, the Imigih 

of.^he whole, must give M 
solid contents required to fill 
the three deficiencies, n, n, 
«t thus, lGXOO=<XiO solii 
f^ei, the solidity required ii! 
20 fill the three deficiencies, ti, «; 
B. Or the aoMdiiy required Id 
An fill the three deficieacicii, n'lr 

be obtained thus, 4x4-U'r 
the product of the breadth 
I and thickness of each deficien- 

cy, or the sqaare of the last 
quotient figore, then 16X3=3^ 
on which mnlttplied by 30, tliiF, 

3-2x30=960 solid feet, tlie 
same result as before. " But perhaps it would have rendered tls 
work more plain, if we had multiplied 16, the square of the last on* 
tient figure, or the product of the breadth and thickness of each iei- 
ciency, bySO, the length of each deficiency, which woul4 have given 
the solidity required to fill one deficiency, and then have multiplied. 
that solidity bv 3, the number of deficiencies in the comers, i>, n, ■ ;- 
thus 1G)<!»=^330, the solidity of one deftciejSfj^, then, 3ao>3=W 
^lio fet,, the solidity in the three .deficiencies js, n. «, the gyne as 
Before^ And now baviog si^plied tite deficiencies, n, », », wefi^doa 
Inspecting Fio. Ill, thai there stili remains a deficiency.in (he 'cor- 
ner where the three last pieces meet. Now it is plain, that Ihis l"-"" 
-'-'~^-- ^- ^ ■ ■ — -------ofijlth" 



deficiency m 



a stnail cube, because the solid required to fill this 
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aeficienjy, mmt be eqnal in length, bnadtk and thickness, lo the lut 
t. „, quotient figure, 4. Then by 

ria. UL cubing this last quotient figure, 

90 + 4 '"' ™"* ''^''^ ""S *°'W fee' W- 

. qtured \o fill the vacancy, thus 
* 4x4X*=« solid feet, the con- 
tents of the comer piecei'-thich 
4 vilt be seen in its placa in 

The number of solid feet in. 

jlQ these several additions most be 

added to compose the subti«- 

. hend, thus, 4800 + 960 + 64 = 

S834, the number of solid feet 

iji the anblrnhend, that is, in 

rfll the additions which, sab- 

90 + 4 traiaed from the dividend, 

leases no remainder, end the 

Flo. IV. i»ort 13 now flnJshed. 

S4/ee(. T!ienPio.IV,repMs«itsthe , 

cnbick pile, eachr side-of which 
19 34 feel, and contains 13824 
solid feet.wluch maybeproved . 
W cnbiDg one of the sides of 
the cube, that is, the root, ihos 
r, MX34X34=li824 solid feet, ■ 

« , the given number, that is muJ- 

liplying the length, breadth, and 
thickness K^iher, to find tha ' 
solidity; or it may be proved 1 
by adding together the soli* | 
n. ftj leet contained in the several 

' *•-""• pans, thns: 

F%el. 8000-contentsof(he first cube Pio I 

*!,a^tT A^^^""" '" '•'^ ^''^ "^ *. «' Fw. II. • 
__64—3d addition to fill the comer e, e, e. Pio IT 

t'^ .y. •^^*-'»i'"?'' "f the whole pile, Fio. IV., nad it 
feet, the cube root or length of each side ■»•'-«»<«■<* 

2. What IS the cube root of 34645976? 
j 84645976(326 Answer. 

[ 8'x30O-27O0)7645 first diridpnd. 
!',i-. - 5400 Carried ovtr. 
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5400 Bnmgkt ovef, 

2'X3X30— 360 

2'--| 8_ 

5768 firs t subtriBihencL 

'S2' x300-»30720 0) 1877976 seconj dividend. , 

18435^0 

6'X32X30=- 345qO 

fi^ ^ 216 

1877976 second subtrahend. 

I>£M.r^It has been staled thitt the loot, at all stages of the wotk^ tc- 
l>reseuts the side of a cube, fdrihed from what h%s been taken from the 
^ven number. Kow 3, the first figure of the roo^ having a local value, 
represents the side of a cube, each side of which must be 300, for if we 
raise 300 to the third gower, the product will ezfictly agree with the 
number subtracted from the given number. When we have obtained 
two figures, 32, in the root, they likewise having a local value, repre- 
sent the side of a cub^ formed from what has been subtracted from the 
dividend or given number ; and eaeh side of the cube, at this stage of 
the work, must be 3^. .Ajid when we have Obtained three figures in 
the vpot^ as 326, our root, dStS,^ most represent the side of a cube, th^ 
s6H(i QOif tents of which are equal tq the giveti number. Then it is 
evident, that after every subtraction our root represents the side of a 
new cube, so that for every figure in the root, after the first, there ptiost 
be additions made similar to that which was made in obtaining the 
second figure of the root under example 1st; the reay>n of which is 
evident from the demonstration there given. 

3. What is the cube root of 729? Ans, 9. 

4. What is the cube root of 12167 ? Ane. 23. 

5. What is the cube root of 4826809 ? Ans. 169. 

6. What is the cube root of 9129329? Ans. 209. 

7. What 18 the cube root of 15625000? . Ans. 250. 
e. What is the cube root of 329939371? Ans. 691. 
9. What is the cube root of 997002999 ? Ans. 999. 

10. What is the cube root of 729000000 ? Ans. 90tt. 

r 

Note. — To extract the cube root of a Vulgar Fraction, first extraet 
the cube root of the numerator for a new numerator, and then extra^jjt 
the cube root of the denominator ior a new denominator. Or redoce 
the fraction to a decimal, and extraet the cube root of Uie decimaL 

11. What is the cube root of ^ ? . Ans. f . 4 

12. What is the cube root of -jH? Ans. f. I 

13. What is the cube root of yis ? Ana i. 

When there are decimals in the given ntjunber, point off the whde 
-numbers the same as ii^ there were no decimalis belonging to the given ' 
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numT>eT, th^ place a pflHod orer tenths in decimals, and one over 
every third figure beyond it, counting to the right, and if the right 
hand.period should not be complete, annex ciphers to complete the pe* 
riodf then extract the root the same as in whole numbers. The pe- 
riods oveji* whole numbers^ show that the root must haye so many 
figures »1 Tvhole numbers ; the rest will be decimals. 

14. What is the cube root of 41421,736? Ans. 34,6. 

15. What is the cube root of 85766,121 1 Ans. 44,1. 

16. What is the cube root of 1 17,649 1 Ans. 4,9. 

17. What is the cube root of 84,604519 ? Ans. 4,39. 
Note. — If there be a remainder after all the periods are brought 

down, the operation may be coutinued, at pleasure, by annexing pe- 
riods of ciphek's. 

18. What is the cube root of ?t Ans. 1,2599. 

19. What is the cube root of. \% Ar^s. 1. 

20. What is the cube root of 3 ? . Ans. 1,442. 

Application and use of the Ouhe Root. 

Case l.'-^TojM' two mean proportioiuUs between any two given mm» 
hers. 

RULE. — Divide the |freater extreme by the less, and the cube root 
of the quotient, multiplied by the less extreme, eives the less mean ; 
multiply the said cube root by the less mean, and the product will be 
<he greater mean proportional. 

EXAMPLES. 

1. What are the two mean^l^roportionals, between 4 and 2561 

Ans. 16 the less, 64 the greater. 

KoTE. — Sixteen ^d 64 are the two mean proportionals between 4 
and 256 ; because |^ : 16 : : 64 : 256, and the product of the ext|cem^. is 
f qual to the prodq^t of the means. It will be seen that the extremes 
ure the given numbers, and the means, the two numbers in the answer 
to .the question. 

3.. What are the two meeui proportionals between 8 and 40961 

Ans. 64 less mean, 512 greater mean. 

C(jL8E Jl.'^ToJiai4.^ side of a cube that shall be equal in solidUy to 
an/y-^iven solid, as a globe, cylinder, prism, cone, ^c. 

RUJuK. — ^Extract the cube root of the solid contents of the^ven 
body!, and the tsaid root will be the side of the cube required. 

EXAMPLES. 

1. The statute busivel contaijos 2150,4352 cubick or solid inches; 
what must be the svle of a cubick box, that shall contain the same 
quantity 1 Ans. 12,907 inches. 

I 2. There is a certain cistern^ 24 feet long. 18 feet wide, wid 4 feet 
high; required the side of a cistern of a cubick form, that shall hold 
the same quantity. Ans. 12 feet. 

^ NoTB. — The solid contents of sjimilar Figures are in proportion to 
iach other, as the cubes of their similar sides or diameters. " 
. 3. If a bail, 2 inches In diameter, weigh 31b. ; what will a ball of 
Ibimilar metal weigh, whose diameter is 4 inches 1 

2X2XtaQ y 4X4X4ss64. As 8 : 31b. : ;a4 : 241b. Ans. 241U 
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4. If a globe of gold 1 inch in diameter te' worth $100; 
what is the value of another globe 4 inches in diameter 1 

Ans. $640a 

Cask III. — The side of a cube being given^ to find ikt 
tide of another cube which shall be double^ triple^ ^c. in quattr 
tity to the given cube : Or one fourth, one fifth, ^'C. of ihi 
given cube, 

^ RULE. — Cube the given side, and nniltiply it hy the given piopor' 
tion, and the cube root of the product will oe the side sought. Or i£ 
required to be less; divide the cube of the given side, by the given 
proportion, and extract the cube root of the quotient ; the root will hi 
the side of the cube sought 

EXAMPLES. 

1. There ih a cubical vessel whose side is 3 feet; required 
the side of another cubical vessel which shall contain 8 times 
as much Ans. 6 feel 

2. There is a cubical vessel whose side is 6 feet ; requirecF 
the side of one that shall contain only one eighth as much. 

* , Ans. 3 fecL 

Extraction of the Biquadrate Root, 

Is finding a number, which being multiplied by its cube, or involved 
four times into itself, will be equal to th^ given number. 

RULE. — You may first extract the square root of the given number, 
and then the square root of that root, an^a the last root will be the re* 
quiivd biquadrate root. 

EXAMPLE^. 

1. What is the biquadrate root of 33362176 ? Ans. 76i 

2. What is the biquadrate root of 5tl9140625t 

Ans.. 275. 

A general rule for extracting thejhots of all powers, 

1. Prepare the given number for extractin^l^ pointing off from the 
unit's place, as the required root directs, that is, a period over eveiy 
fiecond figure, for the square root, and one oiver every third, for the 
cube root ; 6ne over every fourth, for the biquadrate, and one oveK 
every fifth, for the fiflh root, and so on. 

8. Find the first figure of the root by the table.of powers, or by trial; 
subtract its power from the left hand period, ana to the renuundet 
bring down the first figure in the next period for an imperfect d>> 
vidend. .p 

8. Involve the root to the next infefiour power to that which is giTeSi 
aad multiply it by the number denoting t)^ given power, for a divisor; 
Pj :^hich find a second figure of the root, ^ 

<. Involve the wjjfijj^ ascertained yoot to the given power j and rob* 
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tract it from the Arst aoil second periods. Bring; down the first figure 
jOf the Bczrt period to the remainder, for a new dividend ; to which find 
a new divisor as before, and so proceed till the work is finished. 

, Note. — The roots of the 4th, 6th, 8th, 9th, and 13th powers may be 
obtained more f eadilf , thus : 

For the 4th root, epc'ttact the square root of the square root. 
For the 6th root, ta1te the square root of the cube root. 
For the 8th rdiort, take the square root of the 4th root. 
Kor the !kh root, take the cube root of the cube root, 
pdr the 12th root, take the cube root of the 4th root 

, Examples. 

I. What is the fiftii root of 130691232? 

130691232(48 Aiswer. 

1024 4x4x4x4x4=1024. 



»f 



^28 0)2829* 4x4x4x4x5=1280. 

130691232 

1 3069 1 232 42x42x42x42x42= 1 3069 1232. 

, '^ We call S8i^ ^ impifSeei, ^vidend, because we make no other 
use of it than determining t^ next figure in the root, after which we 
make use of the periods in our given number.. 

Note. — ^When a number is given to find its root, the given number 
may be considered as the power of the root required ; thus, when the 
square root is required, th(? given number is the second power of the 
Required root ; when the <5nbe coot is required, the given number is the 
third power, and when th« bmujidtate root is required, the given num- 
ber is the 4th power of jthe reared root, and so on. * 

2. What is the biquadrate root of 53084 16 1 

Ans. 46, the root. 

• > aUESTIONS ON THE CUBE ROOT. 

. "What is the extraction of the cube root 1 A. It is finding a number 

'^'hich being multiplied by its square, will produce the given number. 

How is a number prepared for eictracting the root 1 A. By pointing 

it off into liexiods of three figures each, b^inning at the place of units. 

Why is the'il^ven number pointed ofiTinto periods of three figures each 1 

^. Because the cube of oqb figure never exceeds three figures. How 

is the first figure of the root found 1 A. By the table of powers or by 

trial ; the greatest cube that shall not exceed the left hand period, is 

placed directly below it, and its root in the quotient. What does the 

first figure of tjie root show, taken ia its local value 1 A. It expresses 

jthe side of a cube formed fropi what has been subtracted from the 

kivch number. IJVhat does the first divisor express 1 A. It expresses, 

uke all other divisors, the area or surface of three sides of the cube 

which has already ^,©en formed. What is the product when this divi- 
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sor is multiplied by the last quotient figure'^ A. It e:]^r«sseis the sot 
lidity contained in the three pieces, or additions, made to the three 
sides of the cube. What do the other parts of the subtrahend express *( 
A. The solid contents of the pieces required to fill the spaces, in order 
to complete the cube. What does the root show at all stages of the 
worki A. The length of one side of a cube, formed from what has 
been subtracted from the given number. How is the cube root proved! 
A. By cubing the quotient or root, oi: by' adding together the solidity 
of the several parts of the cube. / When the solid contents of a cube are 
given, how do you find the length of one of the sides ? A. By citrajpt- 
ing the cube root. When the side of a cube is grven, how do you mid 
its solidity 1 A. By cubing the side. 

MENSURATION OF SUPERFICIlfes; 

Teaches how to find the area or sturfaice of anyi square, parallelogram, 
circle, triangle, Ac Every ma^itude is measured by some magnitude 
of the same kind; thus, a line is measured by a lineal inch, foot, yard, 
&c. ; superficies, or surface, by the square inch, square foot, square 
yard, &c. \ and a solid, by the cubick inch, cubick foot, cubick yard, 
&c. The superficial inch, foot, yard, &c., is one inch, foot, yard, &c., 
in length and breadth ; and because 12 inches make one foot in long 
measure, 144 inches make one superficial foot, thus 13Xi8^I44 inches, 
and 9 feet a superficial yard, thus, 3x3=9. 

To find the area qt surface of a Square having equal 
sides. 

RULE.— Multiply the side of a square into itself <^ui the product 
will be the area or the superficies. 

EXAMPLES. 

^ I . How many square feet of bqarda will lay 

^ a floor which is 24 feet square 7 

^ 24x24=576 Ans. 576 feet 

^ 2. How matty Mres i(^ a squaite lot eon- 

24 feet. tarn, measuring 40 rods on each side 1 

Ans. 10 acres. 

To find the area of a parallelogram^ ax long, square, 

RULE. — Multiply the length by the breadth^ and the product wilj 
be the arei^ or superficial content, in the same name with the length 
of the sides. 

EXAMPLES. 

o5 1, How many a<{res are contained 

% in a piece of land 160 rods long, and 

^ 80 rods mde % - 

«> 160x80=12800+160=80iacfes; 



160 rods. Axis, ^acre^ 



Mensuration of suPERnoias. 



227 



2. Ilow many acres are there in a lot of land 3110 rods 
JODgy and 160 rods wide ? ^ Ans. 320 acres. 

To find the area of a right angled triangle. 

RULE. — Multiply the base of the triangle by half its perpendicular, 
or muHiplyhalf the base by the whole perpendicular, and the product 
will be tAe area. 

EXAMPLES. 
» 

1. Required the area of a triangle, 
the base of which is 20 rods, and the 
perpendicular 12 rods. 

_20X6=120rds. Ans. 120 sq. rds. 

9cH. — The reason of multiplying the base 
o^ , byK&lf the perpendicular, is plain, because 

M3 roas. . ^jj^ triangle is half of a parallelogram, one 

side of which is 20 rods, and the other 12 rods. 

2. How many acres are contained in a triangle whose- base 
IS 320 rods, and perpendicular 40 rods ? Ans. 40 acrea. 

To find the area of a triangle having the three sides given. 

RULE. — Add the three sides together, then take the half of that 
sum, and out of it subtract each side severally, and multiply the half 
of thjB sum and these remainders, f^ the square root of tnis product 
lirill be the area of the tria^^Ie. '^ 

% EXAMPLES. 

I. Required the area of an oblique triangle, the 3 sides of 




which are 13, 14, and 15 rods. 

i3 2i 




21 

14 

7 



15rodi^ 



2)42 sum. 
21 halfihe sim^ 



An£i. 84 square rods. 

21 21 half the sum. 
15' 6 

6 126 
7 



882 
8 



' i . 7056(84 rods the area. 

164) 656 . 
656 

QOO 
2. Required the area of an oblique triangle, the 3 sides of 
whicji are 80, 120, and 160 rods. Ans. 29 acrea^T poles. 
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To find the area of a circle, the diameter being gviii^: 
RULE. — Multiply the square of the diameter by ,7854, ^d the'fir^ 
duct will be the area. Or multiply half tl^e diameter by Imf the cb^ 
cumfereuce, and the product will oe the atta. 

EXAMPUES 
1. What is the area of that circle, whose 
diameter is 12 rods ? i2xl2=144x 

,7854=113,0976 rod». The area of the 
given circle. 

Dem. — ^We first multiply the djumieter by it- 
self, which gives the area of a squ^Ve whose side? 
is 12 rods, because multiplying the side of a square 
by itself gives the area of a square whose side is 
the ^ven number ; thb-area of a square is onb 
foot, one yard, dbc., when its side is 1 ; but thi^ area of' a cj^de whose 
diameter is 1, is only )7854, therefore it is evident thit we tnust mul- 
tiply the square of the diameter by ,7054, or by ,785398, Vhich is nearci 
the truth, for the area. 

2. What is the area of a circle whose diameter is 14 rods ? 

Ans. 153^9384 square rods; 

To find (he eircumference of a circle^.it^dia^tter being 
given: or the circumference ^given, to find Ike dioM^etet. 

RULE.— Multiply the diameter bj^,141592, and the product will be 
the circumference. Or, as 7 : is to S&'t: so is the diameter : to the cir- 
cumference. Or, as 22 : is to 7 :: so is the circumference : to the diame^ 
ter; or, more exactly, as 113 : is to 355^r; so is the diameter ; to thecii^ 
cumfereuce, or, as 355 : is to 113 :: so is the eircumference : ter the di- 
mnetef, 

EXAMPLIPS. 

1. What is the circumference of a circle whose diameter is 
30 rods % As 1 13 : 355 ^ : 30 : Ans. 94,2f8 rods, neai^y. 

2. What is the diameter of ii circle whosfe circumference b 
94,248 rods? , A^ 35?: 113:: 94^48 ; A«s. 30 rods. 

The area of a circle beiiig gi^^n, iofiitd the diameter. 
RULE.— Divide the area by ,7^, an^ extract the square root q{ 
the quotient ; the root will be the diameter sought. Of^es 355 : 4^ 
: : so is the area .- to the square of the diameter ; or, as 1 : 1,^7323^ : : so 
is the area : to ttie. square of the dlaineter *, or you may multiply the 
square root of tbie area^ by 1,12837, and Ihe product wiSl be the di- 
ameter. - •'. 

' , EXAMPLp. 
1. What is the diameter of that Crircle whose area is 1 acre 
or 160 square rods? Ans. 14,273 iods, nearly. 

160 To<b-#.J854«V20'3,7lV8« 14,273 nearly. 



2. What length of lof^ may be tied io a horsels head, ^n^ 
the other end to a stake, to give him the liberty of eating two 
acres of grass 1 Ans. 55 i yards. 

, Note.— The area of circles are to each other, as the .squares of t)ieir 
diaioeters. 

To find the are& of a globe or ball. 

RULE. — Multiply the whole circumference by the whole diameter, 
and the product will be the area: 

NoT£.*^The area of. a globe or ball is 4 timesi as much as the area 
of the circle of the suhe diameter, hence the rule is obvious. 

e:5:axMples. 

1. What {a the number of square miles on the sur&tce of 
Ihe earth, allowing the diameter to be 7911 miles, and ^Ke 
circumference 24853 miles? Ans. |966l!i083 sq. miles. 

2. Suppose the ball on the top of St. PauPs ChtircK is 6 
feet in diameter; what did the gilding of it cost, at 3 id. per 
square inch? Ans. £237 10s. 1 (J.. 

ih find the area of a circie, the circumference and dtam- 
'€$er being given.' 

RULE. — Multiply half the circumference by half the diameter, and 
,the product will^ the area. Or multiply the whole circumfeilnce by 
Mie whole diameter, and one fourth of the product will be the area. 

EXAMPLES. 

1. Whatsis the area of a circle, whose diameter is 7, ind 
circumference 22? 1 1X3^=38 j-, or 22x7=1 54-*-4?=g8^ 

•* f> Ans. SBi", 

2. What is the area of a circle, the diami^er of which ia 
10 feet 6 inches, and the circumference 81 feet 6 inches? 

Ans. 82 feet 8 inchesL 

MENSURATION OF SOLIDS, 

Teaches to find the solidity of bodies that have length, breadth; ind 
thickness. 

DEPiNipoN. — Mensuration signifies to njeasure, hence measuring 
urfaces is called mensuration of superficies ; and measuring solids is 
, ailed mensuration of solids, that is, to measure a solid, so as to express 
is content in solid or cubick inches, feet, yards, &c. 

To find the solidity of a cube* 

RITLK.— Hultiply the side of the cube by itself, and that prodact 
again by the side, the last product ivilLbe the solidity. 

V 
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EXAMPLE& 

1. How many aolid or eabick hicbes, in a cube of &rl)le 
whose side is 24 inches? 24x24x24=Ads. 13824 soL in. 

2. What is the solidity of a cabe, the side of which is $ 
feet? Ads. 125 solid feet. 

Ijgfind the fdlidiiy of a paraUelopiptdon, thai is, a solid 

e&ntained by siic quadrilateral planes, every opposite two of 

vhich are equal and parallel, 

]itJLE.--Maltipl^ lh« length by the bf^eadth, and that prodact 
again by the thickness dr height, and it will g;iTe the solidity. 

EXAMPLES. 

1. What is the solidity of a parallelopipedpn, whose length 
. i$ 12 feet, breadth 4 feet, and height 6 feet ?^ . 

1 2x4x6= Ans. 288 solid feet. 

2. How many solid feet in a loact bf wood 8 feet long, 3i 
feet wide, and 3-J- feet in height % Ans. 98 feet. 

3. What number of bricks 8 inches long, 4 inches wide! 
and 2 inches thick, will it require to btiild a house 46 feet 
long, 38 feet wide, and 20 feet high, and the walls* to be i 
fi>ot thick? Ans. 88560 bzicks. 

To find the solidity of 4 cylinder, 

Depiwition. — A cylinder is a round body whose bases are circles, 
like a roirnd column or stick of timber, of equal b^ness from end to end. 
! B,ULE.— Multiply the area of the base by the perpendicul^ar height, 
^(1 the prodact wiU be the solidity. 

EXAMPLES. 

- I. What .is the solidity, of a cylinder, the height of which 

is 5 feet, and the diameter of the end 2 feet? An?. 15,708 ft 
± One evening/I chancM with a Tinker to sit, 
Whose tongue ran a great deal too fast for his wit j 
He taUf'd ofthi$ art tJ/itl^ abundance of mettle; 
So I aak'd him to make me a iiat-bottomed kettle ; 
fi^the top and the bottom diameters be 

« In just such proportion as five are to three ; 

\ TwelVe inches'the <JeptH,l proposed, and no more; 

; And to .||iold m ale gallons, peven less than a score. 
He promis'd to,4?o it,, and straight to work went^ 
But when he^d done it he found it too scant. 
He altey'd it then, fcut too big ^e had made it ; 
For thougn it held right, the diameters fail'd it; ^ ' 



Ads. ] 



itENsvaATtoH or solidi. Mt 

Ithils alteHng it efltn too big and t(K» little, 

The Tinker at last had'quite spoil'd his' kettle ; 

3ul he says that he will bring' bia said promise to pass, ' 

Or eiae that he'll apoil every ounce ef his brass. 

Now to keep bim from ruin, I pray find It out 

The dianiMei'a length, for he'll ne'er do't, I doobt. 

S ii'^ii inches,'bpltom diameter. 
' ( 24,4 imlfaes, top diameter. 
Note.— Tbe Ir^lile is adt a c};liiider, tbe top nfld botiotn diameters 

being unequal, yet there is sufficient given (b tfais and the preceding 

fules far Mding the diuneters. 

To meanre a Sphere or Globe. 
DemtmoH. — A iphere or ^obe is a round, solid body, in the middle 

of vhich isa point, from which all lines drown lo the Euiibce are equal. 



1. The diameter of a globe is 
12 inches; bi>w''inany cubick or 
solid inches does it contEun } 
iaxl2xl2=1728x.5236 equal to 
Ans. 904,7808 solid inches. . 

Dem. — By cubing the diameter, the 

product, 1^, is Ihe solidity ef a cube 

wliose $itle is IS incbes,--we tJwu tndt- 

liftly 1^ the dccrmal, .,5Bi6, because 

^236 is the tolidily iif k globe whote 

aiaraeteris-i,-' fr' * ■ 

Nora.— A cnbe whose side is one inch, contains otie ciAjck ot solfd 

Jnch, A globe whose diimeler isilfieinclii coiftgins ;&9S0^f apinch. 

■ 2. Suppose the diameter of the edFrlh is T9U iriileaf bow 

many solid or cubick tniles does it contain 7 

Ans. 259,235,09!4,532tV^A- solid miles. 

GUPSTIONS ON MENSURATION. 

What is Mensuration of Superficies! A. lyewhes how lo mea-] 
sure surfaces or arcs. How do youfiud the surface or area of a square t 
A. 'Multiply the side of the square into itself, and the product will be 
ihe area. How do yon find the area of a parallelogram or long square 1 
A. Multiply the length by the breadth, and the pwxiuct will be the 
area. How do you find the area of a right anslei.lriiiQgle 1 A. By 
multiplying the base by one half the perpendicular, Ihe prodoct will 
be the area. How do you find the ar«» of a circle 1 A. Mnliiply the 
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square of the diameter by ,7854, the prodttpt jpill be the area. "Why 
multiply by ,7854 1 A. Because the area oi a circle is ,7854 when lie 
diaiaeter is one. How do you find the area of a globe or ball 1 A^ 
Multiply the whole cifcuxlife|;e&ce by the whole ^am^er, and the 
product will be the arejgt. Wh^t does mensuration o^solios teach 1 A. 
It teaches how to measure solids. How do you find the solidity of a 
cube?. A. Cube one side, and the pro4tict will be the solidity. How 
would you find the number of cubick feet in a load of wood that is 8 
feet lon^f, 3 feet wide, and 4 feef high 1 ^. Multiply the len^h, breatitb, 
and height together, the i^^xxiact will be th^ solidity. How do you 
find the solidity of a cylinder? A. Multiply the area of |h[e base by the 
perpendicular height, and the product will be the solidify. How do 
you find the solidity of a globe I A. Multiply the cube of the diameter 
by ,5236, the product will be the sblidihr. Why multiply by ,52361 
A. Because ,5^6 i^'^e soUility of a glq^ip whose ^ameier is 1. 

DUbDECIMALS, 

Is a rule much used by workmen and artificers, in computing 
contents of their work. The rule has derived its name from the 1a- 
tin word duodecimo which signifies tteelve, 

A foot, which is called an integer, is divided duodecinuUlf, that is 
into twelve parts, called inches or primes ; pi inch or prime is divided 
into twelve parts, called seconds; a second is divided into twelve parts, 
called thirds, and so on. ^But dimensioihsi^Te usujiU^ takeji 4a (eet, 
in^heSj-jnd ^quarters ; tne ^Vts sibftller thjm these are genertilly ne- 
^e<S;edj being of little or no consequence. 

RULE. — 1st. Set. down the two given dimensions, i. e. length and 
breadth, one undei^ the other, so that feet may stand under &et, inche5 
under inches, &c. 

2d. Mult^ly each term in the multiplicand, beginning at the low- 
est, by the feet in the multipliej:, and set the result cMf each directly 
tinder its corresponding term, observing to carry 1 for every 12, from 
the inches to the feet. 

: 3d. In like manner, multiply all the multi|)licand by the inches and 
parts of the multiplier, and set thd result of each term one place re- 
moved to the right hand of those in the multiplicand ; omitting, how- 
ever, what is below the parts of inches, only carrying to these 3ie pro- 
per number of units from the lowest denomination. 

Or, instead of muUipMng l^ the inches, take such parts of the mni* 
tipl^cand is there are like parts of a foot iti tine kiches. Thei^ add the 
proiducts together^' as in Compound Addition, l^rying 1 to the feet 
for every. 12 inches; the result Ivill be the answer, or area, in squat^ 
feet and inches. 

EXAiVIPDES: 

1. How many s(][uare feet ia a board, 14 feet 9 inches 
long, and 2 feet 6 inches wide T 

Ans. 316 feet, lOi ijofihes. 
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r ... 

h. in, ft. Dim.— It js plain, iu the first 

^\ lA Q 1 il 7 *! operation, that mnltiplymg the 

t' OR 9 ^ multipaeand, 14 feet 9 inches, 

^ ^ /*^ by the feet in the mnltipUer , is 

29 ^ or thus, 7 3 75 repeating the nmUiplicandhy 2 

7 Ai. '^*' oQkKCi nnils, tlie same as m Compound 

* ^ < V ^^^^ Multiplication; henoethw raid 

Ans. 36 10^ Ads^ 34^8 75 i? Sometimes caUed Cross 3A(^ 

1 2 ^ipKco^iow, bcQ^use we first mul- 

— ,_^ tiply by the umtef or loft-^feand 

Inches, 1 0,5 denominatiotK of OHlq ittllltinh- 

ersi Next, it is evident tnai 
^e may talce half of the multiplicand, for the product of ihe multipli- 
cand multiplied by 6 inches, or one half of a unit, because that part of 
^ the- n^nitipller is one half of a unit, or foot ; and multiplying ^ one 
half^'is taking one half of the multiplicand; hence the reason of our 
rule is obvious. 

2. Multiply 48 feet 6 inches '3. IVfolfiply 14 feet 9 inches 
by 10 feet 9 inches. by 4 feet 3 inches. 



in, 'ft. im 
.^)48 6 
■ 10 9 



>*j^ 



486 
!i)24 3 
12 H 



ft. in, 

3=i)14 9 

4 3 

59 

3 8i 

4.ns, 62ft. 8 tin. 



Ans. 621fL4iin. 

4. Multiply 4 feet 7 inches hj 9ft. 6in. .^ns. 43ft. 6 Jin. 

5. What is a matble slab worth', the leiigtb of which is 5 
feet 6 inched; and the breadth 1 foot 9 inc^es^ at .75 cents per 

'lequare fbot% Ans;^;2i cents 8 mills. 

6. What will the painting of a floor cOme to,^at 10 cents 
per squaite yard, allowing the floor to'be^Sl feet^^lnches long, 
and thfe breadth 1 4 feet 1 inches ? . i^ns; f 3.57cts. 

' N^*^-I^i^de square feet by 9, and th^ quotient will be sq. yards. 

• fi. my ' 7. Required th6 'Solid of ctibick M 

^^*J^ tw^^' in a Wall that is 53 feet 6 Inches lA 

^ Iv'^^^ length, 12 feet 3ii)M in height^^d its 
? "^ 4t thickness 2 fe^. 

* " kri^i aL Pem.— It is plain, that we must multiply the 

* 655 4# ^^-k' thrtffe dimensions together for the-soiidity ; we 

2 V ^^ tmclqiyg. ^hen multiply together th& two first dimen- 

j^jEXS.l310ft.9in^ sions, as in the preceding examples, and then 

. the product multiplied by the other dimen- 

eioD, must evidently give the solidity, foi: it is multiplying lengthj 

^re»eMi, tnd thickness tog;etheci«' 

y2 ■ 
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8. How manf cubick feet in a load of wood/g fefet long, j 
feet wide, and 2 feet 8 inches high ? An3. 64 feet. 

^ ^/How mfitRy;5oHd feet of timber in a stick which is 40 
feei S inches bi^, 2 feet 6 inches wide, and 2 feet 4 inches 
thick? •. Ans. 237 feet 2f inches. 

ftUESTIONS ON DUODECIMALS, 

What is the itss of Duodecimals ? A. It is a rule l^y Ivrhich artificer 
and workmen findlj^e <^ontents of their work. Sow do yoii multiplyi 
A. First by the nnits pf Ae multiplier, and then T)y the parts of a unit. 
When length and breadth are given, how do yoa find the area t 'A. By 
jnnltiplyingf^t'he len||til by the, breadth, lichen length, breadth, lu^ 
"thickness are given, fiQW' do you find the soH^ty 1 A. By multiplying 
Ihei^ngt^^ breadth, and thickness together. " 

VULGAR 'FRACTIONS. 

Having briefly treated of Vulgar Fractions ii^ediateiy a^«r the 
Compound Rule^ and given some general definit0is, and a few such 
probfems tA were necessary to give a limited idea, only, of Frac^ons, 
the learner is, then|iAre, requested to read'^again those general dlfl^* 
tions on page 119. 

Vulgar Fractions are eitt^er prpper, im^oper^ eempound, 
ot mixed, 

1. A proper or simpU fraction is when the mimerator is 
' less than the dencMninator, as -f-, -J, f , &c. 

2. Art improper ffi(jction^ is When 'the numerator is equal 
to, or greater than the denominator, as i^ ^^, &c. 

3. A ^mppund fraction, is a fraction of a fraction, eon- 
nected by the \^d of, as f off, i of ii, off, &c. ^ 

4. A mixed number ceBsi9ts of a wMe i^unber and a b^* 
tiofn, «8 3i, :i24-i\, 8K &c. 

A whole number miy be expressed like a fraction by draw- 
ing a line under itj and placing 1 directly below for a deop* 
.Jniaator, as 9=f, and ISa^Y, &c. . 

Case L-^Jh (.educe a frfetion to its lojcest terms. 

^ E0LE.— Divide the tejni^ of th6%iv«a Ara^tion br aa^r ncubber th|t 
will divide them without a remainder; thion divide these qUotienis 
again in the same manner; and so on, tiUit appears, th^re is Mptipa^ 
iter greater than 1 which will divide them; then'the f^K^il wSy^ia 
its lowest terms. * ' ^*; * .v 

EXAMPLjag. ' V 

1. Reduce tf to its idAvesttenns. A^i^i 
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^ Dem. — Dividing ^he numerator and 

&)»!•*«-**■=■} Ans. denominator both by the same number, 
■^ .neier alters the value of a fraction ; thus, 

the fractioa \f in equal to -i\, and -ft- is equal to i, conse- 
quently, jt is equal to if ; the operatipn only alt«ni the term^ 
\pi the fraction, not its value. 

^ 2. Reduce -ft*V to its lowest teims* Ans. ^. 

3. Reduce 'ri'i to its lowest terms Ans. i. 

4. Reduce -J-l to its lowest terms. Ans. i. 
^.6. Reduce +iti to its lowest terms. ,, Ans. J. 

'6. Reduce l-al to its lowest terms. Ans. {•. 

Case IJ. — To reduce a mixed number to its equivalent im- 

\^roper fraction. 

, RULE.— ^Jluitiplj the integer, or whole number, bj the deoomina- 
tpr of the frtlction, and tq the product add the numerator ; then set that 
'i^uin above the dezicmun^r for the fraction required. 

*^ EXAMPLES. 

1. Redc^be t5| to lai improper fraction. Ant. ^P, 

15f * Proof, V 

8 -8)125 



I'^O . , , . ^ " 15f . 

5 the numerator d^ided* Dbm.— It is plain, when we nmlti- 

— r:r- A ^ »ly the whole number by' the denomi- 

1^5 new numerator. J^^r of the fraction and add the nume- 

^•8 denominator ^^^^ ^^^^ ^^ s^** expresiies eigfcths, 

* ana; placing the denominator below, 

We have a new fraetion, eqtial in vilue to the inized nuioher, iv» tha 
^robfplainly^ahd^s. "* 

* JJ. Reduce i%i to an improper jfr^ion. Ana •^. 

]3. Beduce 5iH to an improper fractiba, ' Ans. ^lY. 

'4.;|!%duce iSSA- to an in^roper fraction. . , Ans. Hi^^m. 

%. K^uce I99H t0-^,improper ^r e^iiivitliQiitiractioii; 

"■ * ^ : ' *'Aw7-Hti^. 

0. Se^e 89^ 40 an improper fracMon. 4^ ^AnHK 

Cjlsk Iu. — Ta redt^e dj% improper frofti^toa ^hol^.ot 
. mixed number, , . ' • 

RIJLE.^Divide the ntunerator by the denominator, and the quo*. 
,. tient Y^l be the answer sought ii^ a whole or mixed inumber. 

. EXAMPLES. 
L Bi^(^ttce -^ to A irhole or mixed number. ' Ans» 12* 






!236 toLOAK lilAt^TZONd: 

12)144 ' DcK.— The numerator showing how mail^ parts 

—77. . the fifiction'Containsi and the 4^oiniliator showing 

IZ AXIS, jjQ^ man]^ of those parts jfr requires to make a unit, 

the rule is obrious from tHe'^principles of Division, 

This being the reverse of the preceding Ca^, they prove ^^h other^ 

' 2. Reduce ^ to ft^ equivalint number. Ans. 3?. 

3. Beduce -V^ to its eqi](ivalent number. Ans. 44 iV. 

4. Reduce ^ft^ to its djuivilent numb^fr. Ans. 1883^. 

5. Reduce ^^i^ to its ^uiv^ient wholel or ftaxj^d number. 

* * * ' Ans. 199U. 

Case fV. — :!Jb reduel a whole nuinber fo an equivalerU 
fraction^ having a gjpen denominator. 

RULE.— Multl^ljr the whole tiUmber byth^ given denominator; 
then set the product over the said denominator, and it will be the iract 
tion required. • » ' . - *. % 

EXAMPLES. 

1. Reduce 8 to a fraction whose denominator shall be 6. 
Here 8X6—48; ^ DEM.-4-Multiplication and Division, 

then V^ is the Ans. ..being equally use(i, t^e resi^]t must 
for 48-4^=8^ Proof. evidently be the fraction proposed; 
^ and that the fraction V is equal to 8, 

is also evident from the proof. 

2. Beduce 14 to a fractic^n whosy^enomi^ator aha^l.be 12. 

^ -^' "f Ans.-H¥. 

3» Reduce 129 to a fraction whose ddnomiiiator shall be 7. 

. • . ■ _ ^ ; ' Aiis.^. 

4. ReduQ^ 29 to a fraction whose ^e^pininator ^1^. be 15. 



'Am,^. 



Case V.— jIb reduce a cov^pound fraction §0 a simple or 
improper fraiction. '"*' " ^ •" ...... 

RULE.— Multiply all the numeHttors together for a new numert^ 
tor, aqd iill thetKftomiiUttois togettt^foraneftrdenominatory and ihef 
will form the fraction required. 

Normn^When pyt of a compound Aractitti |s a ;Brhole or mixed 
number ,Jit must in'st be reduced ti^ im equivalent or improper fraction 
by eaifof the preSleding cases. ** ' :. *• * 

EXAMPLE^ 
^5, 1, Jleduce i of i- to a simple fraction. Ans, i 

^ \^)[^\ the Ana. Dem. — The truth of this rule is evi- 

dent, because f bf I is i, thja i pf i 
mustjje'iflf 1. 






V 
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ifi^hen a compoimd fraction cobsists of more than twc single ones, 
hav'ing rMuced two of them a^'above^ th« resulting fraction and a 
thir^ will be the same as a compound fraction of two parts ; and so on, 
.to the last Of all. * ' 

2. Reduce f of /^ of | to a singjle fraction. Ans. -Ho=-iV 

3. Reduce ^V oF ^t of -fy- of 20 to a single fraction. 

4. Reduce i of || of S^a to a single fraction. 

Ans. 15^-. 

5. Redace f of f of 3 Ho a single fraction. Ans. f. 

Case VI. — To reduce fractions of different denominators, 
t0 equivalent fractions having a common denominator, 

^ULR — Multiply each numerator by all the denominators except 
it$ own, for the new numerator ; and multiply all the denominators 
together for a common denominator. 

Note.— When any part of the given sum consists of mixed num- 
bers or compound fractions, they must be first reduced to improper or 
single fractions. 

EXAMPLES. 

1 .' Reduce i, f and f to equivalent fractions having a com- 
^inon denominalbr. ' * .. 

1x4x8=32 the hew numerator for } 
3x2x3=48 ditto. for ^ 

7x2x4=56 ditto. for i 

2x4x8=64 the common denominator. 
Therefore, the new equivalent fractions are i-f, if, and |f< 
i(he answer soughil 

, • pEM. — The reasqjd of this rule is jilain, because it is evidently mul- 
tiplying eachr numerator and it3 denominator by the same numbers, 
ana consequently the value of the fraction is not altered, for by redu- 
cing ovr new fractions to their lowest terms, we would again have our 
igiven fractions. 

2. Reduce fand 8 to fractions of a common denominator. 

Ana -M^ ^^ 

3. Reduce |, 25, and 4; to a common denominator. 

Ans. -!«■, if, Y,^. 

4. Reduce i, |, -J and i to a common denominator. 

5. Reduce i, ^, -iV and i to a common denominator. 

An« -^2-B- ^^A 44'5- -"^fl- 

•A.na. 14 V9 140, 14 0, I4b* 

Note.— tit will oftei be fouiid more convenient, to reduce fractions 
lo their lowest terms, bef(Nre reducing them to a common denominator. 
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* 

Case VII. — To Ji^d the value of a fraction in the iijt< 
riour denominations of the integer. 

' RULE.— Multiply the nnmerator by the parts in t^e next inferip\\r 
denomination, unq ^iride the product by t|ie denominator. Thea2t 
*uiy thinpf remains, inultiply it oy the parts *in the next inferiour de- 
nomination, and divide by. the denominator as before,"aind so on, as far 
as necessary; then the quotients, placed in order, will be the value of 
the fraction requiied. • * i . . , . * . . 

EXAMPLES. 

1. Find the value ofiV of a pound sterling. Ana. 3s. 6d. 

7 ' Dem.— Thrf numerator of a 

20 fraction jb'eing considered as ^ 

40)146(3s. Qi Am. remainder, in Division, and the 

J 20 ' • ^ denominator as the divisor, it is 

— ^ IplsLiUj that, the operation here, 

J ^ as only continuing the division 

-. 11^ the inferiou^ aetnominat^oos 

^ 240 of the integeri ' * 
240 





2. What is the value of | of a shilling ? Ans. 4Jf 

3. What is the vajup of f of a pound Troy ? 

' * • A^s. 9oz. 12pwt. 

4. Find the value of -fr df a day. ^* Ans. 7h. I2in. 

5. What is the value df i of an a^re ? 

' " Aias. ^ roods 20 poles. 

6. Find the value of i of a dollar. Ans. 60 cents. 

7. Reduce i of a mile to its proper quantity. 

Ah^ 4fur.22fds^4vda-2fc lin. 2}b.c. 



Case VIII. — Tp reduce a fraction from orie denomination 

to another, retaining thk same value. " 

RULE. — Consider how mahy of the less denomination make one of 
the greater ; then multiply thfe numerator^y that number, if the re- 
duction be to an inferimir denomination, biit multiply the denominfli- 
tor, if to a superiour denomination: ' ^ ^ * 4 * 

^ ^ EXAMPLES. 

L Reduce -ft- of a pound to the fraction of a Jifenny. 
'^ 12) Ans, Y. 

' -i^rxVxV=¥.^=«i^. the answer. 

Dem. — The reason of this rule is obvious, for it is the same as the 
rule of Reduction in whole numbers from one denomination ta 
anotner. 
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!i. Reduce f of a penny to the ftaction of a pound. 

fX-iVxA = i -A- u =? 1 the answer. 

3. Reduce 7-/^^ of a pound to the fraction of a penny. 

Ans. jt. 

4. Reduce 28. 6d. to the fraction of a po^nd. Ans. i. 

5. Reduce -3 ¥ of a cwt to the fraction of a ppund. 

i Ans. -f. 

6. Reduce -? of a yard to the fraction of an ^U English. 

'«>■"' ' . f'\. ^xns. « • 

f It is often ietl^r to set the sum down as a componad fraction, and 
^Dtain the answer by comparing, thus: 

. ^ of ^i)f i=ii='i the answer. 

7. tleduce f of an ^11 English to the fraction of a yard, 
i^ . f of r?^pf ■^.J^=Jyd.. the ansvvek 

8. Reduce i of a day to the fraction of a year. 

t ] ■ :' . " i Of -^-=ir*^ Ans. 

9. iReduce 4i furlongs to the fraction of a mile. Ans. -f^, 

ADDITION OF VeiiGAR FRACTIONS, 
Is collecting in one sum, broken, numbers. 

. RULE. — Reduce compound frsictions to single ones, mixed num- 
bers to improper fractions ; fractions of different integers to those of 
the same*, and all of. them to a common denominator; then the sum of 
tbe numerators written bver the common denominator will be the sum 
&£ the fractions required. 

EXAJtiPLE. ' 
1. Add i and | together. Ans. ^^ll-^-. 

5x6=»30, num^tor ef i. , . f)zu, — ^Before frac- 

5x9 '«45, numerator of i. ^ tions are reduced to a 

75, sum of the nunteratiira common denominator, 

0X6—54, common denominator. Y^^J are quite dissimi- 

Then ii+f4«"f 4. ^^'' because m the first 

^ . , * fraction, f , a unit is di- 

iirided into 9 parts, mi in the ^second fraction, .f , a unit is di • 
vided into 6 parts ; consequently the parts are unequal until 
reduced to a common denominator, then we have fj" and ^, 
which make H. That we do not alter thie value of the frac- 
tion by the operation is evident, because we multiply the nu- 
fierator and denominator by the same number ; thus, 
6x6 30 5x9 45 Now it is plain, that a unit 

9X6""54 6x9" 64 *^ ^^^ ^^^^^^^''^ ^ ^^^^*^^ ^^ 




<» 
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54 parts, and consequently the numez&tors mjr be ii^ 
because they are parts of one common integer. 

2. Add i and t together. ' Ans. Iff. 

3. Add i i and f together. Ans. 2tV. 

4. Add ii and 9i together. Ans. 14. 

5. What is the vahie of i of a shilling and i of a pound? 

Ans. 18r. 3i 

6. What is the value of i of a pound, and of a shilling? 

Ans. -4-^s. or 13s. lOd. 2iqv 

7. Add -J- of a week, ■}■ of a day, and i of an hour together, 

Ans. 2d. 14h. 30mia 

8. Add i of a pounB, i of. a shilling, and -^ of a penny. 

Ans. 3s. Id. li-?qr. 

9. Add '^ of a furlong to ^ of a mile. 

Ans. 6 furlongs 28 poles. 

10. Add ^ of a shilling to i^ of a penny. 

Ans. 9d. lAqr. 

SUBTRACTION OF VULGAR FRACTIONS, 

Is taking one broken nnmber from another. 

RULE.— Prepar^the fractions the same as in Addition; then snb- 
tract one numerator from the other, and set the remainder over the 
common denominator, for the difference of the fractions sought. 

Note. — ^When the given fractions have a cominon denominatot, 
they may be added and subtracted without any farther reiifucing. 

EXAMPLES. 

1. What is the difference between f and f ? 
Here, f — ^^spbIsbs^, the ans^'er. 

Dem. — It is evident, that the difforenee between f and f 
is tf or i, because the fractions have a common denominator; 
that is, a unit in each fraction is divided into six ^qual parts, 
therefore the difference of the numerators placed over the 
common denominator, must express the difference of the 
fractions. 

% What is the difference between f and f ? 

7x3=21 ) i^fi, and i^ii\ thereforci 

2x8= 16 > li— i?=iiV. the answer. 

8x3«:24 com. denom. J Dkm. — The same reason for 
the reduction of the fractions, might be ofiered here, as in Ad- 
dition, hence the operation of the work is manifest 
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4: Etbifl tV of a found |ake f of a shilling Ans. 1 Is. 

5. From i of a shilling take i o6a penny. Ans. 5id. 

i6. From ^ of a pound take f of i of a shilling. * 

Ans. JOs. 7d. Hqn 

7. From f of 5 J- of a pound, tak«» i of a shilling:. 

Ans. £18^. n/»d. 

8. From -| of a league, take -fg- of a mile. 

Ans. Im. 2fur. l6poL 
^. Ftbra 35 days, take 19 5 days. Ans. ISd. 4h. 48iiixA. 
lO. Froin i of a pound, take 1% of a shilling. 

Ans. 4s. l-Ja. 

MULTIPLICATION OF VULGAR FRACTIONS, 

Is repeating a wJiole or broken niimber, by a part or the parts of an 
integer. 

'. RULE.—Redace mixed numbers, if there be any, to equivalent 
fractions; then multiply all the numerators together for a new\iume- 
i^ator, and all the denominators together for a new denominator, wjuch 
will give the product required. 

EXAxMPLES. , 
•1. Multiply i by f. -J-Xf^s, the Answer. 

Dem.— It is evident, that as many times as the numerator of a frac- 
tion is increased, so many times the value of the fraction is increased ; 
th€n when we multipljr the numerator of the fraction, i, by 3, the 
fraction is increased 3 times, but we do not wish to increase the value 
of the fraction 3 times, but as much less as the denominator 4, indi- 
cates: then when we multiply the denominator of the fraction by 4, 
it mattes the value of the fraction 4 tinieS less, because it tak^ 4 times 
the number of parts to make a unit. Multiplying the denominator of 
a fraction by any number, is the same as dividing the numerator by 
jiht same number. 

• r 

2. Whatisthejproductoff andl? Ans. ih^i^^. 

9. Required the product of } and A . Ans. ^. 
4. Required the product of 12^ and 16f. Ans. 199i^-. 

) 5. What is the product of 40 multiplieA-byi? Ans. 10. 
i 6. Multiply 6 by f of 5. Ans. 20. 

r 7. Multiply 12 by fbfi. Ans. 7^. 

• 8. Required the product off, f, and 3. Ans. L 

9. What is the product of 3^ and 4ii? Ans. 14-Jtt. 

10. Required the product of 12f multiplied by 7. 

Ans. SSi. 
W 
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DIVISION OF VULGAR FRAC^ICMS'S. 

is finding how oAeb a part or the parts of an integer is contained in 
a gi7en sum. ■ . ^ 

RULE. — Prepare. tb« fractions as in MaltipUcalion; then invert the 
divisor, and proceed exactly as in Multiplication ; the products will be 
the quotient required. 

EXAMPLES. 

? 1. Divide 2Q by f Ans. 40; 

^^-i-i. . invert the divisor, apd it stands tnus. -^Xf^Y^^O. 

the Ansvsrer. ^- 

Dbm.— It is evident, that division of fractions might ,be performed by 
dividing the numerAtor of the dividend bv the numeriltor of the divi- 
sori iuid the denominator of the dividend by .the denominator of the di- 
visor ; but as it would often give fractiondl results ftg: a new numera- 
tor and denominator, it is not employed, since we can adopt an easier 
method, going on the principle, that' Division is exactlv the reverse of 
Multiplication ; therefore we invert the terms of the divisor and prl^ 
ceed exactly as in Multiplication; and. to prove the truth of the rule, 
we need only invert the reasoning in lltultiplication, because in Mul- 
tiplication the work is nothing pore thnn multiplying the multiplicand 
by the numerator of the multiplier, and dividing tlie producuhy the 
denominator of the multiplier ; and in Division, the work is nothing 
more than multiplying the dividend by the denominator of the divisor, 
and dividing the product by the numerator of the divisor. 

2. Diyide f by f . Ans. ?. 

3i Divide 9 by f. ^ Ans. 10^ 

A. Divide Si- by 7i. Ans. -f^. 

6. Divide f by 2. Ahsl -;f,. 

6. Divide 5 l3gr i^. Ans. 71- 

7. Divide i of i by f of 2* Ans. f i- 

8. Divide 7i by 9^. Ati& U 

9. Divide^ by 2. Ans. A. 
10. Divide •& of 4 by 4?. Ans. ^, 

. , • Rule of Three Direct in Yidgar Tractions. 
RULE.— Prepare the p^ven t^rms, asfe Multiplication, and slnlc 
the question the sam^ a.s in whole numbers j^iti^n multiply the secolid 
pn4 third terms together, and divide the prodtct by the first: Or. ^- 
ver.t the first term, and muhiply the three together, as in Multiptica- 
tioh ; the last product will be the answer, i^ the same name of the 
second term. 

EXAMPLES. 
1. If i of a yard cost i of a pound ; what will f of a yard 
cost ? tyd- '- £f : : ■« : to the Answer. The better way, 

however, is to invert the first term, thus fyd. X : iX : : ■« : ■" 
£f|«.£l 3s. 4d., the Answer. . 
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Drm. — Inrftttingf the first term is exactly; the same as multiplying 
ihh jecond and third terms together and dividing by the first, as plain- 
ly appears Jfroni Division of Vulgar Fractions, therefore the same rea^ 
soning might be offered A^f fs in the Rule of Three Direct in whole 
numbers, so that the reason of our rt;Ie i^bvious. 

2. If iV of a ship cost 150 founds ; what are "A of her 
worth? • '" • -Ahs. £17 17s. Id. 2?qr8. 

3. If 1 yard cost f of a pound ; what wjU 42 yards cost 7 

'''' Ans. £35. 

4. Ki of a yard cost f of a fthillinff ; what will -^^ of a yard 
colli? 7 Ans. Is. 2d. 

5. If f of a yard cost f of a dollar; what will 441 yards 
cost? ( f' Ans. $79,1 1 cents li mills. 

5. If 3 yards cost 2f pounds ; what will 14^ yards cost ? 

> ^ Aris. £13 15s. 4d. 

Rule of yihret Inverse in Vulg<tr Fraciums. 

RULE. — Prepare th'e "firacticms and sl!^te the question as in the 
B-ucK of* THREk Direct^ then ip^ei^t the third ter^jfje^ and multiply all 
the three teroU together ; (he product will be the alias wer in the same 
naizie of the second term. 

EXAMPLES. 

1. Kow much cloth -J of a yard wid^, will line 15 yards of 
cloth, If yard* wide?'* .« Ads. 30 yards. 
* Jyd; : -^i^ydf : : -f yd* Inyftrt the third term thus, as iyd : 

^jds. : : -Jyd.*: 30 yds. the Answer. '<■ * 

DRM.-^Invertins: the third term is the same us mitltiplying the first 
and second ter^ns together and dividing the product by the third ; henee 
the reason of the ride is ohvious. 

2. What lengfh of board 7 J inches >vlde, will make a square 
foot, or as mucll as another piece of 12 inches long and 12 
Jbroad? ^ Ans. 1 8 Jf inches. 
" 3. A regiment of soldiers, consisting of 980 men, are to be 
clothed anew; e^ich coat tq contain 2i yards of cloth that is 
1 f yard wide, and lined with shalloon f yard wide ; how many 
yards # shalloon wjli it take to line them? 

Ans. 4550 yards.* 

4. If a suit of fjlothes can be made of 4i yards of cloth, Vi 
yard wide ; hoiV" many yardjs of coating f of a yard wide, will 
it require ibr the same pers(»i? Ans. 6yds. Iqr. 3?n. 

5. If 3 men finish a piece of work in 4^- hours, in how 
many hours will 10 men do the same work? Ans. l^^h. 
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Jo. How imich in length, pf a piepe of land thdt is 11^ 
poles broad, will make an acre ? Ans. 13 /Vs pole$. 

aUESTIONS OJJ^ VJUJLiGAR PR4CTIONS. 

Note. — ^la askuig the. questions oU yulgar Fractions, the teacher 
should commence wit^ t^hose following th^ introduction to Vulgar 
iVactions, page 1-23, and encl wjth the foUewing questions: 

How do you reduc^ fractions to d (iomirion dehominatpr 1 A; By 
multiplying each numerator into all the denominators except its own, 
tor the new numerKtQn, and multiplying all the denominafdrs together 
for t common denominator. Why does not that operation alter the 
value of the fractions 1 A. Because it is multiplying each numerator 
4hd its denominator by the same numbers, and consequently the value 
of each fraction remams the same. What is the use of reducing frac- 
tions to a common denominator 1 A. In order to prepare fractions 
for adding or subtracting, as the case may be. Until the fractions are 
reduced to a common denominator, they cannot be added or subtract- 
ed, because an integer is unequally divided, as our denominators show, 
consequently the unequal parts cannot be placed in one column for 
adding or subtracting. What is the effect, if you multiply the nnme- 
rator of a fraction by any number, the denominator remaining un- 
changed 1 A. It increases the value of a fraction as many times as 
the multiplier expresses a unit. If you multiply the dencnximator of a 
fraction by any number, the. numerator remaining uncHan^ed, what is 
the effect? A. It diminishes the value of the fraction as many times 
as the multiplier expresses a unit. Multiplying or dividing the nume- 
rator and denominator of the fraction by the same number; what^s 
the effect 1 A. It alters the terms of the fraction, not its value. If you 
divide the numerator of a fraction by any nupiber, the denominator re- 
maining unchanged ; what is the efiect '^ A.^ It lessens the value of the 
fraction as many times as the divisor expresses a unit. If you divide 
the denominator of a fraction by any number, the ^numerator remain- 
ing unchanged; what is the efiect 1 *A. It increases the value of the 
^rac^on as many times as the divisor expresses a unit. 

ARITHMETICAL PROGRESSION, 

^ any rank pr series of Hu;x|ljers, mqre.tl^aii tyr^ ^iq^regj^ing or de- 
creasing bv a^ common difference. 

When the numbers increase by a continual addiU&n of the comm<5n 
difference, they form an ascending series ; but when ihey decrease by 
a continual suotraction of the common 4iffe/enee, tibey form a descend- 
ing series. 

Thn« 5 2» '*» ^ ®» 1^> ^^» ^' i^ ^^ ascending series, 
xnos, ^ j2^ jQ g^ g^ ^^ 2^ ^^ jg ^ descending series. 

The numbers which fprm the series are called the terms of the pro- 
.gression. . The first and last terms are the sxtremes, and the othfr 
terms are called the measts. 

In Arithmetical ;Progression there are Ave t^rms, Ihrii^ Of which ^e 
lalways given in thte (|[uestiobv 
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1st. yhe first term. 3d. The number of terms. 

3d. The last term. 4th. The common difierence. 5th the sum of 
all the terms. Any three of which being giren, the other two may be 
fqimd. 

' Case L-^The first term, common difference^ ar^ number 
of terms given, tofithd the last term. 

RULE. — ^Multiply the number of terms, less 1, by the common dif- 
ference, and add tne first ^rm to the product, the sum will then be the 
last term, or answer sought. 

EXAMPLES. 

I. A tnerehant aold 200 yards of c]6th; fox tjbe first ynti 
he received 4 ce]l^3« 7 cedts for the s^cbhd, 10 cents toi the 
third, and «o on, \/hh. the common diflferehce of three cents ; 
wliat did he jfeceive for the last yard ? i - 

Ans. 601 cents««$6,01 cent. 

199 the number of terms less 1. DBM.-It is plain, 

' 3 the cdmmoV'difference. ' that each term ex- 

i ceeds that precede 



697* ' ing it by the com- 

4 the first terin added. ^^^ difference ; 

It IS then evident, 



Ans. 601 cents, he received for the last yard, that the last term 

exceeds the first 
^y as many times the common difference, as there are terms after the 
first ; therefore the last term must fe(jual the iirst, and the number of 
terms, less one, repeated by the comipon difference, as our example 
plainly shows« 

2. A man put out $100, at 7 per cent, simple interest, 
which amounted to $107 in a year, $114, in 2 years, and so 
on, in arithmetical progression, with the common difference 
of $7; what was the amount due at the ^iration of 50 
years? ' ^ ^Ans. $450. 

3. John owes William a certain sum, to be paid in arith-. 
metical pregression ; the first payment is 6 pence, the num- 
ber of payments 52, and the common diference of tfas pay- 
mis&ts is 1^ peace ; what is the last payment 7 

\ >- Ans. £2 lis. 6d. 

Casb {I. — The first term^ common difference, and the num- 
ber of terms givi% to find the sum of all the terms, 

RULE.— Multiply half the sum of the extremes by tlie number of 
teri^<!, an4 the pr0duct will be the answer or sum of all the tenni. 

■^i w 2 - ". ^*=- V L 
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EXAMPLES. 

A. A pet^n^'igbt 16 yards of cloth^ ibr the first yard ^he 
gave 5 pence, for the second 9 pence, and' eo on, in arithroetl- 
cal progression ; what Md the last yard cost him, and what 
did he pay *fer fhe ^o)e f 

Ans. 65 pence the cost «f the last yard, oteained by the pre- 
5 the ce$t cf^the first yard. '' [ceding case. 

^ 2)70 the sum of the extreme. DEM,--The price of eo^ 

~35"half the sum of the ejrtremes. "S^d^bf a"onst^f ex- 
16 the number of tejtns. cess, it is plain that the 

,^,rt average price is as much, 

^i" tUMlhan the price of the 

3o ; last yard„ as u is greater 

12)560 the sum of all the terms. ^^^ ^^^ t>rice of the Jirst 
ck\/\\A\r qa y*™ » hence it is evidem, 

^(U)4|b »a. that. half the sum of the 

A. £2 68. 8d. the cost of 16 yards. first and last is the ave- 
rage price, and it is also 
obyioQs, that the average price nuxltiplled by tne whole nbmber of 
yards, that is, tdrms, gives tne price of the whole nmoher of yards. 

2. A man bought 17 yards of Irish linen ; for the Rfsl yard 

he gave 2 shilling, for the last, 10 shillings, the price of each 

yard increasing m arithmetical progression; how much did 

•the whole amount to ? Ans. £5 Is. 

' '3. How many times does the hammer of a clock strike in 

4 2 hours ? Ans. 78 times. 

NcyTt.-^It is supposed that every scholar knows the first term and 
common difiierence of the hammer of a clock's striking* 

Case 'tlL-^The extremes and num1fez,ef terms being given, 
to find the common difference. 

RULE. — ^Divide the difference of t^e extremes by the nomber of 
terms, less 1, and the quotient will be.|h^cqmiaioQ difference. 

EXAMRI^S. 

1. A merchant sold 200 yards -bf cloth; for the first yatd 

he received 4 cents, for the last, 601 cents ; the common dif 

ference is required. Ans. 3, common difference. 

200 60 1 price of the last yard. Diw.-It is plain, 

* 14' price of the first yard. ^^^ *^e diff^ce 

----- — — , ^ ,.^ *' between the price 

^199)597(3 common difiference. of the first yard,ana 

597 the price of the last 

yard, that^is, tJm 
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differencje ^"ihh Sttremes, is lequal to the additions which were made 
to the price of the first ^ard till it became fequal to the last yard, and 
these additions were one less than the number of terms, therefme it is 
erident, that the sum of thiese additions, that is, the difference of the 
extremes, divided by the niii^I^e^ or terms, less o&ei that is, the iium^ 
ber of additions, gives the common difference. 

i 2. The first term is 3, the last term 48, and the number of 
terms 10; what is the common difference? Ans. 5. 

3. A gentleman has 7 sons, whose several ages differ alike ; 
flie youngest is 5 years old, the eldest 47 ; what is the com- 
jaonrdifference ot", their ages? Ans. 7 years. 

aUESTIONS ON ARITHMETICAL PROGRESSION. 

What is Arithmetical Progression 1 A. It is any rank or series of 
numbers, increasing or decreasing by a common aifference. What 
are numbers called when they increase by a continual addition 1 A. An 
ascending series. What are numbei*s called when they decrease by a 
continual subtraction 1 A. A descending series. When the first term, 
tKe common difference, and the number of terms are given, how do 
yott'fintt the last term t A. By multiplying the number of terms, less 
bnfe, by the common difference, and adding the first term to the pro- 
duct for the last term- When the first term, common difference, and 
number of terms are given, how do you find the sum of all the terms ? 
A. Multiplying one naif 'the sum of the extremes by the number of 
tferms, gives the answer or sum of all the tierms. How do you find the 
common difference, when the citremgs and number of terms are given 1 
A. Dividing the difference of the ^tfemes by the number of terms, 
less one, gives the common diffeience. 

GEOMETRICAL PROGRESSION, 

; Is any rank or series of _ ntunbers increasing -by one common multi< 
pUer as 2)^4, 8, 16, 32, &c. or decreasing by a common divisor; as 32, 
J6, o, 4. %\iui. First, th^ multiplier, 2, by ^hich the series is in- 
creasecC'is ^^Ued the ratig ; secondly, the divisor, 2, by which the se- 
ries is diminished, is called the ratio. ' 

WKen ai)y aumber of .tet?^ is continued in Geometrical Progres- 
sion, the pm4i^<^ o^ ^^ two extremes will be equal to the product of 
stny two nal^ns equally distort, from the extremes, or when the terms 
3jre odd, eqsal to the square of the middle term; thus, 2, 4,. 8, 16, 32 : 
^X32=64, 4X4jB=^, 8x8=64. 

There are five t%rms given in Qeometric^ Progression, the same «i 
in Arithmetical Prbgression. viz. : 

* 1. The first term. ' * . Nora.— The first fnd last 

3. The last term. . terms are cp-ll/fd the extremw. 
9. The number of terms. Any two terms equally distant 

4. The ratio or common difference. rlh)mhhe; extrijmes, are called 
- ft. The sum of all the terms. 'the means. ' 

..if. 
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Any three of these being giren^ the other two rtiaj be found. 

The powers of the ratio arc frequently denoted by figures plaoei) 
over them, called ijtdices : •& *< 

'Tktfc } 1 d 3 4 5/ dbe. Indices or Arithmetical series 
ians, J 2, 4, 8, 16, 32, &<j. GeolMrical series. 

Case I. — The first term, raiio^ and number of terms being 
given, to find the last term. ' ^ - 

RULE.— Raise the ratio to a power whose i&dex shall be one less 
than the number of terms ; multiply that power by the first term, and 
the product will be the last term or answer. Or, write donra. a few 
leaaing powers of the ratio, with their indices over them. Add tht 
most convenient indices, to make an index one less than the numbet 
of the term sought. Multiply together the powers belonging to thos» 
indices, and their product multiplied by the first term, trQl be the an^ 
swer, or term sought. ^ '> - 

EXAMPLES. 

1. A merchant bought 9 yards of broadcloth, and by agree- 
ment was to give what the last yard would cqfnfe to, recf- 
koning 4 cents for the first yard, 12 cents for thi^'second» 36 
cents for the third, and so on, to the last ; what did the cloth 
cost him, paying only the price of thelninth yard ? 

'■' ^ Ans. $262,44 cents. 

3x3x3x8x3x3x3x3x^4=26244. Ans. 

Or thui : I^em. — The reason of the rule is 

W power, 2d p. 3d p. 4th p. evident from the manner in which 

Ratio, 3, 9, 27, 81 a geometrical series is formed, be- 

' ' Q I cause in the geometrical semes, 2, 

^ 4, 8, 16, 33, &c. wliich has already 

81 been given, thett-atio being 2, it is 

64g pMin, that therls^ond term is form- 

ed' by multiplTin^ the first term bf 

8th power, 6561 tb^, ratio, tn^ihird term, by mul- 

^ tipjyine the seOond term by tl^e r»- 

'. tio, and so o4\ hence it is obTious, 

Ans. or 9th term, 26244 that the ratiortaised to axpower one 

l^iss than the Bumber ofterms, and 
that power multiplied by the first fefrm, must give the ^st terna, be* 
cause the same multipliers ar^ used, and wheth^l^e first term be £^ 
or last used as a ilictor, can snake no difierenceb' '* 

2. A sum of money was divided among 8 persons, the ^rst 
received $5, th^ second $15, the third $45, and so on, in 
three fold ratip; Jhe share of the eighth person is required? 

' Ajxs. $T0,935, the share of the last 



GEOMETRICAL FEOGRESSION. 249 

tt. A farmer bargains for 16 sheep, to pay only the price ot 
the last, reckoning one cent for the first, two cents for the se- 
condi four for the third, and so on, doubling the price to the 
}a^t ; how nnuch iiiust he pay for them 1 Ans. $327,68cts. 

Case ll.^-The first term, the last term^ and the ratio being 
given, to find the sunt of all the terms or series. 

RULE. — Divide the difference of the ejctremes, that is, the difference 
(pf ihe first and last terms, by the ratiO) less 1, and the quotient, increas* 
€d by the greater tertA^ will give the answer or sum of all the terms, 

EXAMPLES. 

1. If the first terna be 5, the last term 3645, and the ratio 3 ; 
what is the sum of all the terms? Ans. 5465. 

3645 the last term. Dbm.— The reason of this rule is 

5 the iirst term< obrioos from the nature of a geome- 

J — ' trical series; thus, if the ratio of any 

2)3640 geometrical series be 2, the differ^ 

1820 ence of the greatest and least terms 

3^x5 is equal to the sum of all the terms 

except the greatest; let 2, 

Ans. 5465 sum of all the terms. 4, 8, 16, 32, be a geome- 

' • . * ' tif^ical series whose ratio is 

2, and whose sum is ^ | 4 ] 8 1 t^-}:33=62, and the difference of the 
extremes 32—2=30, and it is plain that the difference of the extremes 
is equal to the sum of all the terms except the last, for 2+4+8+16=30 ; 
the last term added to the%ifference of the extremes makes 32—2= 
30+32=62 : Here dividin°f tlie difference of the extremes by the ratio, 
less one, could make no difference, because it would be dividing by 1 j 
fidice when the ratio is 9, the difference of t^e extremes is double* the 
sum of all the terms except the greatest ; and when the ratio is 4, the 
difference of the ext4rei!l99es is triple the sum of all the terms Except the 
last, and so on. 

2. The daughter df a wealthy gentleman, marrying on a 
ifiew year's day, he gave her a guinea, promising to triple it 
on the first day of eawih iponth in the year for her portion ; 
what was the daughl^'s portion? Ans. 265720 guineas, 

3. What deht can be paid in a yopr, by paying one cent the 
first month, ten cents the second, and so on, increasing each 
month in a tenfold proportion ? 

Ans $1111111111,11 cents. 

Note. — First ^nd th^ last term/ as in Case I. then find the sum qf 
the series. 

aUESTlONS ON GEOMETRICAL PROGRESSION. 

What is Geometrical Progression ? A. It is either increasing: series 
oT numbers by one common multiplier, or diminishing a number by one 
c*mi22tkn divisor. When the first term, the ratio, and number of t****'"'* 
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are given, how 60 yon find the last tenn T A. By raising the ratio to 
a power one less than the nnmber of t^rms, a-nd^mahiplying that po'^* 
er by the first term, l^e product wilt be the last term. When the fijst 
term, the last term, and the ratio ar^ given, how do you find the sM 
of all the terms 1 A. By dividing tlie difference o^ the extremes*!^ 
the ratio, less one, and that quotient increased by the greater term, 
will be the sum of all the terms. -t. 

POSITION, 

Is a rule for performing certain questions which cannot be worked 
i>r the common direct rules, until certain ^rations ar^ performed^ 
which are required to be done in the conmtions Of the 'questions. — 
This rule is sometimes called False Position, or False Supposition, be- 
cause there is a supposition of some false numbers made, to work with, 
tlie same as if they were the true ones, and by means of these supposi* 
tions, the true numbers are discovered. U is sometimes called Trial 
and Errour, bectiuse we proceed by trial orfalse numbers, and by them 
find out true ones by a comparison of the errours. ■ I'osition is divided 
into two parts, Single and Double. *^ 

SINGLE POSITION. 

Teaches to resolve such questions as tequire only one suppeiidtiop. — 
The result in this rule is always pfcportiorial t(f the ;<tipposttioii. ''v— ' 

RULE. — Take or assume any number for that which is Required, 
and perform the same operations with it, as are described or performed 
ia the question. Then sav, as the result of the operation, is to the po- 
sition, or number assumed, so is the result in the question, to a fourth 
term, which will be the answer to the question, or number sought 
X^roved^ by adding the several parts o%her sum together, and ^it 
agrees with the given sum, the work is right .> i 

EXAMPLES. 

1. What number is that, vi^ich being multiplied ay 7, and 

the product divided by 6, the ijuotient tnay 'be 42 9 ' Ans. 36. 

84 the supposed number. pEM.-^It is evident, that thi« 

7 inih is nothing nnore^ than the 

Rule of Thiife, mw the operas 



C)588 Proof. tion is j>erformed which is r^ 

98 : 84 : : 42 36 ^"^^/A ^^ H P«^fo"»«? "^ ^}^ 

.^ J conditions of the question, be- 

^^ ' cause it is obvious, that as ikt 



• 168 6)252 result of the operation, 98, is to 

oQA « ■ the supposed number, 84, which 

42 produced it, so is 42 to tne true 

98)3528(36 Ana number. which has produced 42 by the 

294 same operation, which is evident from the 

. proof. It is obvious that we here have a 

588 plain statement in the Rule of Three, for 

688 no rem. as the result of the suj^sed number, is to 

the supposed number, so is the result 
wnich is given in the question, to the number that uroduced itj henct 
the reason of our )ri^» i$ evident. ' 
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2. A, B, nni C, buy a quantity of cloth for $340 ; of which 
A pays three times more than B, and B four times 'more- thaa 
C ; what did each pay? 

Ans. A paid $240,^B, $80,--and C, $20. 

3. A general, after sendiiig out a foraging i and i of his 
men,, had one thousand remaking ; what number of men had 
he ajt fim ? • Ans. 6000. 

4. A gentleman being asked his age, said, iff of the years 
1 have livpd, be multiplied by 7, and f of them, be added to 
the producjt, the sum will be 219 ; what was his age 7 

Ans. 45 years. 
§. A cjjstem containing 600 gallons of eider, has three un* 
equal pipes; the. greatest pipe when opened, will empty the 
eastern in one hobr, the second will empty it in two hours, and 
ike^ third will empty it, in three hours ; in what time will the 
three empty it all running at the same time ? Ans. 32i^ min. 

6. What sum of money, at 6 per cent per annum, will 
amount tp §860 in ten years'? Ans. $537,50 cents, 

7. A ^ntleman bought, a horse, chaise, and harness for 
$J540, the harness cost half as much as the horse, and the 
Mrse and harness half as much as the chaise ] what did each 
cost? Ans. Harness $60, horse $120, and chaise $360 

8. A .gentleman being asked how much money he had on 
hand, said that i, i, i, and i of his money amounted to 
$114; wljat amount of money had he ? Ans. $120. 

aiJESTIONS ON SINGLE POSITION. 

t. What is Single Position 1 A. It teaches to resolve such questions 
^ require only one supposition. How do Vou proceed iu the work 1 
A. Assume any number, and with it perform the operation^ which 
are required to be performed in the conditions of the question ; then 
Miy, as the result of the operation, is to the assumed number, so is the 
result in the questicwi to the answer. Wherein dctes this rule differ 
from the Single Rule of Three '] A. In nothing except the operation 
to be performed according to the conditions of the question, previous 
to the statement. 

DOUBLE POSITION, 

ts a rule for working certain questions by means of two suppositipna 
tof false numbers. The questions belonging to this rule, have results 
which are not proportional to their suppositions or numbers assumed ; 
such are those, in which the number sought is increased or diminished 
by some given number, which is no known part of tl» number required. 

RULE I. — 1. Take or assume any two convenient numbers, and 
proceed with each of them separately according to the conditions of 
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the queMion, as in Single Position.«^t Place the results or errours, 
against the positions or supposed nombers, thus, and p p. 
if the erroiir be tQo great, mark it with -f ; and if too g Sjj* 
small, with — . ' -^ 

3d. Multiply them cr6sswise ; that is, die first posi- JL 
tion by the last errour, and last position by the first g OQ 
erroar.— 4. If the errours be alike, that is, both too 
small, or both too great, divide the iifib]renc0 of the products by th^ 
difference of the errours, and the qiiotieiit li^ill be the ansifer. — 6. If 
the errours be unlike, that is, one top snia^l, and. the other too great, 
divide the sum of the products by thj^sum of the eriours, and the quo- 
tient will be the answer. Or, instead of the preceding rule, it would 
perhaps be better to use Rtfle II. see below : 

Note. — This Rule is founded on this supposition : That the first 
errour is to the second, as the difference IJetween the true and first 
supposed number, is to the .difference between the true and second 
supposed number ; when that is not the case, the exact answer cannot 
be lound by this Rule. 

RULE ft.-^As the difference of the errours, if alike, or their sum, 
if unlike, is to either errour, so is the difference of the positions, to 9 
fourth number, which being added to, or subtracted from, the position 
producing the errour, will give the answer, or number soug^ht.^ 

Note. — The student will readily determine whether the j^sitioii 
producing the errour, is to be added or subtractedirom the ifouhh pro- 
portioned number, by considering whether the pojiition should be added 
or. subtracted to produce the desired effect Jn the errour. 

1. A person bought 3.0 quarts of liquor for 50s., part whis- 
key, at 6d. per quart, and brandy ai.Ss. per quart; how much 
did he buy of ciich ? Ans. whiskey, 16qts., brandy, 14qts. 
1st Position. — 8 quirts whiskey at 6d. per ^uart is? 4s. 

Then 22 quarts ot brandy at 3s. per ii'oAft is 66s. 

"to" 

The given sum , 50 



First Errour,..., ;..; '.i 20+ 

Qd Position. — 6qts. whiskey at 6d. per qt is^ 3s. 

Then, 24qts. of braiidv at 3s. per qt. is 72s. 

• • 75s. 

First Position, 8qts. The given sum, 50 

Second Position^ts. The 2d errour, 25+ 

Dif of Pos. 2 The 1st erroUr, 20 

Dif. of trrours, 5 
By Rule I 8 20+ Proof 



X Whiskey, 16at6d.= 8s. 

6 25+ Brandy, U at 3s. = 42s. 

50s 



20 8 



120 200 

120 

5)80 

le 



JBf PraportUn^ liuk JX 

dif. err, dif, A\f. etr. dif, 

As8ra»t:9' Or. JUb^QSi.S 

• _»'^- ; ■ '■ • J ' 

•^ 5)50 

» 10 . 

Add the PositiMX^ A4d Ibe. Ft)sUios£6 

Ans. 16 Ans* 16 

i>EM. — liis0nsf to vf^oekHt tkat- tke fburth linmber here must 'foe 
addled to the position, Waos^ by increaaing^ the quantity of whiskey, 
the quantity of brandy is leaned, and consequently lessens the re- 
sult, which is too great. The reason of the assumed proportion will 
appear evident by considering that the result varies with the position ; 
and t^at the errour oCthe resolt is svw proportitmal toithe errour of 
its pdsitipA ; and the diileience of atty result is to the errou^r of its po- 
sition; sd'tWthe orrour of any two results h^s the same proportion 
to the difference of the position from which th^Jr flow, as the dinerence 
of any other two results has to the difiereiice of their position. But 
the difference bf the erronrs is eqmi to th^ ddiference of t^e results, 
therefbre, as the difference of the errours is to either errour, so must 
the difference ot the p(;rsitions be to al fourth number, that is, the errour 
of the positionv * * 

2. A^ labourer Was hired for 20 days, at 6 shillings per 
day, for everji; day he worked; but with this condition, that 
foi every day he played he shoula ^forfeit 2 shillings ; at the 
expiration of the time he received ^r his services 4 pounds 8 
shiJIio^s ; what zuimb^r of da^^s did he work ? 

Ans. 16 days. 

3. Two gentlemen, A arid B, have both the same income. 
A ^vei^-}- of hki: but B, by expeiiding $50 a year more than 
A, at the end of 4 years finds himself $100 in debt j what iife^ 
each receive and spend per anntrm ? 

Am. £ach laeceives $125 perimniun; A speiiM^si $100 a 
year^ snd £ sp^ds $150; V 

4. There was a iSsh caught in Black River Bay, neap Jack- 
ets Harbour, in 1331, whose head was 15^ inches loQg, its tail 
iwas as long as tie heiad and half the body, and the body was 
exactly the length o^both hiad and tail ; what was the lengtSi 
Qfthe whole fish? Ans; io feet 4 inches. 

5. What number is that, w;hich being increased by its ^, its 
is and 5 more, will be just doubled? Ans. 20. 

6. A gentleman has' 2 fine horses, and a carriage worth 
$400: now if the first horse be harnessed in it, he and the 
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carriage wOi be triple the value of the second ; but if the $e- 

cond l^ pot in, he andlhe eai^riace will be worth 7 times the 

Talae of the first horse ; what is we value of each horse % 

'• Ads. iSO^thevaluebf the first, $160, the second 

7; Friend John, who had in credit 11 v'd, "^ 

^ *Phooc:h*iiow reduced, a sum receivM'— 

This lucky hit 's no sooner found, * 

Than clltm'rous duns ctime swarming round; 

Td th* landlord^— baker-^many more, > 

|ohn paid, in all, pounds ninety-four. 

Half what remain d, a friend he lent, , 

On Joan and 'self one fifth he spent; M 

And when of all these sums bereft, J 

One tenth o* th'. sum received had left; * 

Now show your skill, you learned youths, 

And by your work the sum produce. - • 

^ Ans. £Hl. 

' -■■ 
8. A gentleman d^ing ^eft his two sons $20,000, (the one 

J^O years old and the otheH 5,) tcf be so divided that the share 

of each being put o(it on iaCeresl at 5 per cent, would amoanf 

to equal sums when theytesjj^tTvely became 21 years of age/ 

what was the share of eiicht ** 

. ( $91221^, the younger son's share. 

^^*' I $10877i+, the share of the elder son. 

QUESTIONS ON DOUBLE POSITION. 

What does Doable Positioa teach 1 A. It teaches to resolve certaui 
, questioas py means of two suppositions and false numbers. How d.6 
' yoa obtain theerroursl ArByassumini^ anvtwo cDnvei&ient numbers, 
and proceeding with each of them separatuj, aceiprding to the cxm6i» 
tkoiKS of the question, as in^rSinrle Pdsition* Af^r obtaining the er- 
ronrs, how do you proceed to obtain the answei oy Prqporttfi^ ? A. 
By stating the question tiuis : as the difference of the erroars, if alike, 
or their sum if imiike, is to either eri^our,«o is the ditiT^rence of th^ 
positions, to a fourth proportional amnberi^Wbich being -a^ded to, oi 
i^btracted &om, the position producing the erToar, i^jGH Ufa jaanbtf 
ireqaired, . • • .'."t** .'"* 
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). PRACTICAL QUESTIONS. 

' 1. Three brothers c^n counting th^ir. money, found that 
Joseph had $20^ George £ve dollar»i n^cure than Joseph, and 
^ohn as many as the other two ; what number of dollars had 
the three? ,. Ans. ♦90. 

2. The Arabian or indiaQ method of notation was first 
known in England about the year 1 150 ; how long is it since 
to the present year, 1834? ,. Ans.,. 684 years. 

3. There are two numbers, the greater df them is 73 times 
109 ; and their diBerenoe 17 times 28 ; what is ttijeir sum and 
{)roauct? . ( 15438 their sum. 

. , . = Z^"*' ^ 59526317 their product. 

4. Suppose nine thousand tnen martth in a poliipiii of seven 
hundred and fifty deep;t l^ow many march abr^asl^ Anis. 42. 

5. A merchant would^ ship«3^Q;bu8b«ltf of. 0ofii in battels 
which hold 3 bushels and 3 pecks each ; how many barrels 
idoesheneed? Ans. 96 barrels. 
<. 6. A man can perform a certain journey in 35i days, tra- 
velling 131 hours a day: how long will it require to perform 
the same journey when he travels only 1 1'lV hours a day. 

Ans. 40|if days. 

7. A man bought 180 oranges at the rate of 2 for a penny, 

Snd 180 more at the rate of 3 for a penny ^ after which, he 
old them ou^ at ihh rat(3 pf {f for 2 pence; did he gain or lose 
by the bargain? / * Ans. He lost 6 pence. 

8. Two men, A and £(, ;being on opposite sides of a wood, 
which is 536 yards about, tbejf begin to go round it, both the 
same way, at the same instant of time ; A goes at the rate of 
11 y^rds per minute, and B at the rate of 34 yards in 3 
minutes ; what number of times must the woo4 be gone round 
before B overtakes A? ' Ank 'l7.tiines. 

9. It is required to divide 600 acres of land amoilg tWe- 
men. A, B and d; «b that B may have 100 acre3^mbre than 
A, and C 64 more than B. Ans. A 1 12a. B 212a. C 276a. 

10. A gendeman divided his fortune among his three sons, 
giving A' £9»as often as B £5, and to G but £3 as often as 
B £7, and yet C*s dividend was £2584; what was the whole 

estate? j Ans, £,19466 2s. 8d. 

« 11. ^The clocks in J^ly |fo on to 24,hoi|rs ; , th^n how many 
times does a clock strikg, m,(}iat country, in pexformin^ one 
Complete revolution of the index? An& 3dO times. 
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12. What lengA must be c«t off from a boatd 9i inches 
broad, to contain a square foot, or as much as 12 inches id 
length and 12 in breadth? Ans. 15-i\ inches* 

13. If 14 men can finisfi a jbT) in 15 days ; how many men 
must he added to ep.n^late i| in S^ dayi 7 , Ans. 9 1 men. 

14 The top of ^a libdi^y-p^, heu^ broken off by « ^:ust 
of wind, struck the ground on a hofizdntal plane;, at the. ^ist 
tsjfc^<^ 10 i^ ftooi fb» foot >pflbe pole; what, was the height 
of the whole poj^ allowing .^ }f ^fi^ of the broken pieo^ 'to 
te 26 feet ? Ane. ^0 feet. 

15. *S<m)0$e^4i .p^e ^0 febt high, to stand oil a horizontal 
ploAe ; «t ivihat height nitiat it be eut off so that the top Inajr 
fall teuchiog tiie gronnd 30 ftet k&ei the bottom, jmd the other 
end of the past put fiSm^j rest on the stunip or upright part i 

t : Ans. 40 feet. 

* Pi»om tbf s^ar^ of Hte Ifength oi the p«4e, (that is, ttffe s«ai of die 
paints ficurmili^ilie itypotefeUaeiaiMl pcrpendicolar,) take tbe square of 
(lie base, Uhat is, tha^quaye^prttdMQis^aaoe betwaen ttie bottom of the 
pole and the ipp restiag gn the groun4|) then divide tbe remainder by 
nvice the length gf the pole, and thfe' quotient will express the height 
at w4i|ch the pole^»u»t be cm ofc . 

10: Inhere are three bor^es belonging to different man, em- 
ployed to draw a load from Wateftowh to Albany for 835 ; A 
ana B are si^pposed to lib -^- of the work, A and C A »and 
B and C -rV of .the work. They ave to be* paid proportional y 
will you by ypwr work find out what eac^ man is entitled to 
receive ? £ A's share $13^^. 
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17. i. man has ai room 19^ feet lotig^- and 12 j- feet bwwt^ ; 
he washes to have the floor luid'witb bardbrick«» each 6 
inflhes long, and 3 inches wide ; hovr many bripts willit tak«? 

Axifi, 1950 brkksd.* 

18. Three t«ywws,'A, 8, andC, Aire 6<> situate that B liee 30 
miles directly east of A, and. C lies 40 miles directly south of 
A : what is' the distance from B? to C t Ans. 50 miles. 

19. In w6rkittg a sum in Division, I found the'reinaindar 
to he 649, the quotient was 113, the di^or ^s'a puxa 
equal to both and 2ft more : what wa-sr the <lMdcnd9 . . 

" Ana. #467. 
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fc;j26^ ^ circnla]^.fi|h-poud is^tQ be |fia^«Jn % gardmi, that 
fehail take up just, ball an acre; what length of cord will it 
^require to reach from the centre to the circumference? 

*! , . , An& 27f yards. 

. 3L . How many 3 faich cubes may be cut out of a 12 inch 
cube? Ans. 64 cube& 

22. A person goes to a tavern with a certain sum of money 
in his pocket, where he spends^ shillings ; he then borrows as 
much money as he had left, dnd going to ibother tavern, he 
there spends 2 shillings also j. then l^onrq^wing again a^^ mucli 
money; as he had left, jie went to a third tavern, where h^ 
likewise spent 2 sKiillngs ; and thus again repeating thp same 
at a' fourth tavern, he then had nothing remaining; whck suni 
had he at-first? Ans.'3s. 9d. 

23. What is th^ area of a right angled triangle, th6 t|iree 
sides of which are 30, 40 and 50 rods? . Ans. 600 rods. 

24. A. stationejr sold quills at 1 Is. per thousand, by which 
be cleared f of thjB nidnigy, but quills growing scarce, he rais- - 
ed them to 13s. 6cL per thbusand; what did he clear per cent 
iy the lattet price? Ans. £96 7s. 3i^d. 

25. When Hymen's golden knot was tied 
That made friend Delia thine, 
Your age did hers as muck pxceed 
As twp tim^ three do three; 
But after three und thrice three years 
fih^^a bride will have been, 
Your age will be to that of hei^ 
As eleven are to seven. 
Now< JoeK vers'd in numbers, tell 
Their true ages on the wedding day ? 

Ans. Delia's age viras 16^ yours 32 years. 

26. A ' &ther left his son a ibrtune, i of which he ran 
^through in 8 months; f of the remainder lasted him. 12 months 
jonger; after which, he had only £820 left; what sum did 
ihe father bequeath ids son ? . Ans. £1913 6s. 8d. 

' 27. A, -leaves Exeter at 10 o'clock iii^the morning for 
l40ndon, and goes at the rate of 2 miles an^^hour without in- 
t^rpuission; P sets out from. Londoijt for |l^ter, at 6 o'clock 
&e s^e evenhig, ^and rides 3 mSes i^ hour constantly; the 



Question is, vAereabedt on the rosd wiH Chey nieet, if the 
£st«ice between tbetwo eities be 190 miles f 

Ans, .61f miles l^em Eseter. 
US. There (i^« certain liiast, i of its length stands in the 
ground, lH i&dt of in 4he iira(er,.;ani f of its iength ia the 
Mif or ftbow Crater ; what is its whole length % 

Am.; 5^16 feet 

29. A le«t 6 one hqiidf ed peKH^da &i W iQLonthfi, with a 
lomieefiroia B (o.do hiina Sbe fiivour igrheiie?er l^e should 

Require it ; biU when A oaUed on Bi t& requitp hi$ kiodoess, 
B could only le^d hisa 9^ven^->five ppunds ; how loag Biay 
A ke^ 3's mooeiy ito (eoctmpenfie Aimself fpr his co^itesy 
to B? ^.Abs. 8 months. 

30. Seven eighths of a certain ntlmber exceed fear fifths by 
6 ; what is that number ? . . ' Ans. 80. 

31. A gentleman lent his friend a sum of money unkno^vn, 
to receive interest for the same at the rate of 6 per cent, sim- 
ple interest, and at the end of twelve years, received for 
principal and interest 860 dollars; what was the sum lent? 

Ans. 8500. 

3?. Three* men; A, B, and C* bought a grindstone of 36 

inches diameter; howmtich of its diameter mu«c each grind 

off, to have an equal sh.are of the stone, if A grind first, 6 

next, and then C, making «o alio wance fbr the eyel 



iA 6i60T 



Ans. IB 8,609 > inches. 
< C 20,784 
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USEFUL FORMS, (^th r«makk8.) 

JBUts q/ ExchaLTirge ir Drafts, Promissorp Noies, Receipts^ 

Orders, 4^c. 

A BilR af iBxchoiige or Draft is an open letter or i^qnest, 
from one person to another, desiring him to pay on account 
of the former, a sum of moi»«y therein mentioned, to a third 
person; an4 is the same which w^ call, in common language, 
an order, or draft, &r the payment jof money, luiformmay 
be thxL9 : 
9100 . WoMrlown, June ^, iQ3L 

Three mon^ aUter date, (or '* tU sight" »r " on demamd," 
or " at ten da^ Otfter sijgki^^) pay James Jackson, or order, 
(«r ** bearer" or " pay Jarms Jackson" simply omitting " or* 
4ef^^ and " hearer" if yofa do not wish io make tfke BiU nego* 
tiahle,) one hundred Dollars, lor Ttalue received. 

RICHARD ROE. 
To. Mr. John Doe^ Merchant, Watertown, 

A CHECK, or ORDSR, is only a shorter Bill, governed hy 
^e same law as a regular Bill of Exchange. Its form may 
be thus: 

Watertown^ June 20, 1B31. 
Mil. JojSN Dots, 

Pay James Jacjl^son, or bearer, fifty Dollars. 

• RICHARD ROS;. 

The liw yAiO dwiwaihe "Bt^t, 9iekard Roe,n called the 
drawer ; the one to whom it is directed, John Doe,*i8 called 
the drawee, the one to whom jw^abk^ Mam«s Jacbsanivi caAed 

A^illsiiulbeaeceptttditt^fdeytoynddie'tEirH^ This 
mny ha doae by either writing on it, ihiis : 

Accepted, Josh Dob, 
or the drau>ee mty Accept it by parole, by ^ying that he 
acc^its it, H>r p^oaiisdng to accept it, either before or after it is 
drawn. 

" ' '■' -~— i^ I I ■ I , 1 ^^mmmt^^ II II I ;i^»y»ti»-^ i i i i i .i it n i i i ■ i » 

♦ The d^finition-of the ^ord Bill, as here used, is " a written paper 
of any kind ; an account of money," &c. N. B. The words Bill^ Writ, 
an.d thcuitkent^ appfy with propne^ to all ktnds of communioatious 
among men, whether written or printed, and are som^}irhat similar ia 
their meaaiiag. Custom will generally suggip9t'which word td ti^ with 
the greatest propriety. 
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A CHSCK on ft Bapk ipaj be ^Jtwn thu^ : 

Waterlowni June,20, 18?L 
Cashier of die Jeflfersop Cpun^ Bank, pa jr James Jacksdn, 
or bearer, one hun^jriMl dollars. 
$100. RICHARD ROE. 



' NOtES. 

A Promi^fMry Nole may be drawp thus : . . 

•100. Watertovm, June 20, 1831. 

I pTomile to pay James Jackson, or order, {or " bearer^^ 
or you mof omit ikt tcord$ " order" or ** bearir}i tfyou wish 
io prevent its being negotiable,) one hunijre)|.doUars, thirty 
days after date, {or " on demand^" or omiiting any. menttM 
of 4ime^ in whieh case it is deemed. f<iy(^ble the same as if 
on demandf) whh interest, £>r Tulne reeeired. 

JIICHARDROE 

Here the si^er, Xiifiiird Tfpe, is called the maker, and 
Jdmes Jackson^ to whpm payment is to'^be made, is called the 
fayee. . . , , 

These instrument?^ if mi^de payables in any thix^' l>esides 
money, are not Bills or Notss, but mere Contracts^ not d^ 
gotiabl& 

No particular form of pr6mise, in a Note, is nece^ry ; 
any words which import an absolute engagement to pay, are 
aumcient. 

A jointand several Note may be writtisnjthus: . ^ 

Watertown, June 20, ISai. - 

Ninety days after date, we jointly and st^eraUy. proadaa to 
pay James Jackson, or bearer, one hundr^ dollars, with ints^ 
Test, for value received. 

^,nfi J^^N DOE, -1 

V^^' RICHARD ROJl 



RECEIPTS. 

^ Watertown, Ju7u^% 1831. . 
\ Received of James Jackson ten dollars, in full of all a<* 
ecnnts. ^' . ' 
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HRQl&lVt V0& MONSy BECtlVEB ON A NOTE. 

J . WaUrtown, June 20, 1 83 1. 

ReeeiTe«| pf Jame*. Jackson, (by the liands of John Doe,) 
fifty dollars twenijr'^Ve cent*, which is ettdorsed on his note 
of April 15, 1831. 

11^0,25. ^ . , , RICHARD ROE. 

RECEIPT FOR itONE? RSCEIFED Q<N ACCOUNT. 

WattTtovin, June 20, 1831. 
Received of James Jackson one hundred dollars on ac- 
count. RICHARD ROE. 

Mots.— Thera is « distinction bctwaea receipts given in full of aU 
4tenowaiSy and receipts given in iUl of aU demands. The former cut ofL 
accoontsonly ; the latter cut off not oaiy accounts, bat all obligations 
and right of action ; all receipts, however, may be explained by. parol 
or written evidence. 



ORDERS. 

Water town^ June 20, 1831. 
Mr. John Doe, . 

Please to deliver James Jackson such goods 
hs he may, call for, pot eatceeding the sum of thirty Dollars, 
knd place the same to my accodnt. 
$30. - RICHARD ROE. 

WaUrtmn, May 20, 1831. 
Mr. John Doe, 

Pay James JacksoDi or bearer, Ififty Dollars 
at sight. RICH ART> ROE. - 

NoTE.-*j|ii ord^r pay^le in money, is the same as a Bill of Ex- 
xihange. 

BOOK-KEEPING BY SINGLE ENTRY, 
, Reouircs only two Hooks, a Day-Book and a Leger. With Fanny's 
and MechaQioks these two books are sufficient. Merchants may mul- 
tiply the number with9at impropriety; a Blotter, Jonrnal, on which 
to transfer the Blotter entries, and a Leger, where the various ac- 
;C0unts contained in the Journal or Day-Book are collected under their 
respective lutmes or titiesi for the convenience of inspectidli' or settle- 
ment. 

It is proper that the owner's name he written at the commencement 
of his Book. ». 

The date sfaoold always be gdtren with the entry. It may be kept in 
the margin, or in the middle of the lii^e between charges. 

Erasures should be ^avoided as much as possible in all Books ot 
Account. In mai^ cae^.'^jt jpnay be more proper to correct an er- 
rour by making^ a contrary or annulling entry; in which case it Should 
hie rexijembS)r6a, that it takes hoo entries to nmke the matter rights- 
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Me to caned, or make even the ena^ms entiy, and oiu tashov it ami 
was first intended. Where it is thoa^t best to make an erasure, the 
better way is to draw a line across the objectionable word or words, 
not so heavy but that they may be reod^p This ansveii the doi:^le pur- 
pose of an erasore, and exhibiting a .%imess of intofition, to aUi iR|ip 
may have occasion to examine the Acconnts with a view of arriTUi^ 
at meir correcmess. 

In the Day-Book, the town's name shoidd be written across the head 
of the pace, together with the datei 

In the Leger. the oerson's n^unep should be written in a fair hand, 
across the head of tne left hand page, and Contrar-Or. on the right 
hand page. 

The &dex or Alphabet refers to the pages of the Leger, and whet 
acconnts are carried forward in'the Legerj the eirenmstanee^may be 
noted in the index by placing ai dot after the previous paging and set- 
ting down the new page to which the account is transl^rr^; for ex- 
ample, John I)oe, 5. 12i ^ J *; ^ 

Persions desirous of keeping a Cash Account are only toipcisoni^ 
Cash, or consider it as an individual of flesh and Uood ; making a 
charge or debtor entry for every cent added to the heap, and giving 
credit for every cent taken from it ; and to state what use was made of 
it. Or in other words, to begin a Cash Account. Cash should be 
charged with the amount vou have on hand, and all reeeiptsthereafter 
should be charged, and all disbnrsenients or paying away of the same 
should be credited. To balance such an account, just give credit for 
the amount on hand, and if you have not neglected any entries, the 
J>r. and Cr. will foot alike. 

ThefoUovfing are thepfii^ipal points of law nlating U 

nqok Aciouniii - ^ . 

Booki of Account are evidence in favour of the party keep- 
ing diem, under the following restrictions : 

1. The charges to he proved, must he stich as are matter 6( 
Book account. A Book, therefore, would not he evidence of' 
money lent, had, and received, or paid, laid out, and expended, 
for the use of the opposite party. 

2. They are not evidence of a iingle charge ; hecause th^r^ 
exists, in such case, no regular dealing hetween the parties. 

3. They are not to he tidmitted, wljere there ^re ^several 
charp^es, unless a foundation is first laid for tlieir admission by 
proving, 

1. 7%it the parUf had no Clerli.- ' 

2. 7%at same of the articles charged had been delivered, 

3. That the Books produced, are^ ihe Accowit Books of the pttHy. 

4. He must prove by those who have dealt and settled loitk Aim, tJkat ht 
keeps fair and honest accoumts. . , 

VThen these requisitions are complied with. Book Acconnts are er^ 
denoe for the consideration of a Cc^rt or ^nry. 
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rsB FonfiooiNa work has tbs folIowin^ 
RECOMMENDATIOIt 

This. is the universal Recommendation, in substance, ol- 
teachers who have introduced it ijato thdr scjiools : " That the 
simplicity of the rules and the ob^etvatioas aCcompanyiiig, con- 
trast strongly in its favonri when compared with the old arbi- 
trary fonns....That matters I'elatinf^ to ^he scieace, which have 
heretofore been treated as though beyond ^ reach of human 
investigation, or beneath the dignity of scjfehdfick research, are 
in this work represented in their true light ; freed from all ob- 
scurity.,. ..That its whole tenour is upon the ju^t supposition 
that absolute rules, or wotds^ are soon forgotten, while time is 
scarcely sufficient to efface principles from the fhemory....'1^at 
the questions and answers, calculated more i^lly to illu^rate 
the principles of rules and mathematical operations ; to brighten 
the faculties of pupii»» and leave lasting impressions, are of 
vast importance to teachers: lessening the labour of a hereto-* 
fore tedious branch of instruction, and giving greater force to 

oral communications That the more thto usual attention paid 

to the elem^itary rules i» of infinite advantage, inasmuch as it, 
renders it difficult for learners to pass on to^e more intincate 
parts and yet remain ignorant of the firti tudifttents- of the. 
science ; a fault justly chargeable upon nearly every other 
Arithmetick in use." ' * '" - ' ' '' 
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